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数学科長の B. Chandra 教授から「インドにおける数学教育と研究」についての講演があった。さら
に第３部では、キタテック社の H. Obrai 社長からインドでＩＴに次ぐ新興産業となっている「バイオテ
クノロジー産業の概観」について、科学技術政策研究所桑原輝隆総務研究官から「論文分析に見
るインドの科学技術の動き」について、また、インド科学技術省で竹応用ミッションディレクターに任
命されている V. S. Oberoi 氏から「竹の応用に関する学際的な研究開発」についての講演があっ















National Institute of Science and Technology Policy (NISTEP) and Embassy of India in Japan 
co-organized “Seminar on Science & Technology and Remarkable Development in India” on 30 
March 2006 at Roppongi Academy Hills in Tokyo. This report carries outlines of the speeches and 
their presentation slides. 
India has been attracting world-wide attention for its remarkable changes. Many studies in Japan 
have recently reported its rapid economic development, but what has led India into spectacular 
development has yet to be made clear. Despite this growing interest in India, we find a severe lack of 
opportunities to exchange information between India and Japan. Especially on science and 
technology, Japan has less information about India compared to other Asian countries such as China. 
This seminar could provide a valuable opportunity to know each other well by getting information 
directly from Embassy of India and the guest experts invited from India. It could be of great help for 
the audience in understanding how science and technology contributed to the development of India 
and seeking ways to further promote close relations between India and Japan. 
As one of fruitful results, this seminar illustrated the historical fact that human exchange between 
India and the US had brought about the successes in ICT and biotechnology in India. On the other 
hand, Japan has little human interaction with India, and science and technology exchange does not 
increase by itself unless effective measures are taken to attract more interests of Indian students and 
researchers to come to Japan. We should put in mind that there are complementary advantages and 
the greater interaction between peoples provide a strong basis for the relationship. Continuous 
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正式国名： インド共和国 （Republic of India）
・議会制の政治体制を採用（二院制）
・２５の州および中央政府に管理された７つのユニオン領地の連邦












































第Ⅰ部   Session Ⅰ 
 
１．インド経済の大きな変化  A Presentation on the Indian Economy : The Big Changes 
 





投資と 1980 年代の経済改革の結果として、80 年代以降、ＧＤＰの伸び率が急速に向上し、現在は
7.5％程度を達成、今後、10％程度まで上がることも予測されている。国民一人当たりの所得および




















A PRESENTATION ON THE 
INDIAN ECONOMY : THE BIG 
CHANGES
Seminar on Science & Technology,
National Institute of Science and Technology
Anup K. Thakur, Minister (Economic & Commercial) 
Embassy of India,
Tokyo
March 30, 2006 2
SCHEME OF PRESENTATION
 India : a brief profile
 The Economy : macro-fundamentals
 The Big Changes : basic strengths
 Opportunities : India-Japan Partnership 
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A PROFILE
2nd largest pop^n: 
1.03 bn.
7th largest area:
3.3 mn. square km.




















 REAL GDP GROWTH 
 PER CAPITA INCOME AT CURRENT PRICES
 SAVINGS-INVESTMENT BALANCE





Real GDP accelerating …

























Accelerating per head income…










































































Household Pvt. Corporate Public sector Gross Savings
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…Financing growing Investment
7.5 6.9 6.9 6.2 6.5 7.2





































































Gross Savings Gross Investment
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Trade Balance -3 -3.8 -3.2 -4 -2.8 -2.4 -2.1 -2.5 -5.5
Invisibles Balance -0.1 2.4 2.2 2.9 2.2 3.1 3.3 4.3 4.6
Current Balance -3.1 -1.4 -1 -1 -0.6 0.7 1.2 1.7 -0.9
Capital Account Balance 2.52 2.70 2.19 2.73 2.06 1.93 2.28 3.81 5.14
Addition to Reserves -0.58 1.30 1.19 1.73 1.46 2.63 3.48 5.51 4.24
Reserves -0.58 1.30 1.19 1.73 1.46 2.63 3.48 5.51 4.24










 ECONOMIC REFORMS enjoy national consensus
 A CONFIDENT ECONOMY growing at a high, steady 
and sustainable rate
 AN OPEN ECONOMY welcoming foreign investment & 
integrating with the world




 Democracy with rule of law and a free press 
 An efficient financial sector:
 Banks conform to Basle standards, with ratio of non-
performing assets below 3%
 A vibrant and well regulated capital market : two premier 
exchanges viz. NSE and BSE ranked as 3 and 5 by number 
of transaction 
 A large and growing market : middle income 
population estimated at 300 million s
 A young demographic profile a distinct advantage
15
DEMOGRAPHIC PROFILE…
 A demographic fact of great significance: more than 
50% of India’s population (550 million) is below the age of 25
 Indian educational system adds over 200,000 engineers, 
2.1 million other graduates every year
 Consequently, a demographic dividend :a large pool of 
skilled, english speaking manpower, making India a country 
of choice for outsourcing, and off-shoring, especially in 
knowledge intensive sectors
16
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INDIA – JAPAN PARTNERSHIP: 
investment opportunities galore…
 Research & Development 
 Infrastructure : airports, seaports, roads, power, real estate
 Information Technology & Communications sector
 Auto and Auto components
 Pharma and Chemicals
 Biotechnology
 Textiles
 Agri-Export Zones (AEZ): food processing 
 Special Economic Zones (SEZ)
18
INVESTMENT OPPORTUNITIES …
 Existing Policies on both FIIs and FDI , with 
additional proposals in the budget, mean a 
favorable, welcoming climate.
 Manufacturing sector investments emphasized 
in textiles, food processing, petroleum-
chemicals-petrochemicals, high technology IT 
sector, gems & jewellery.  
19
FORTUNE 500 Companies
 220 of 500 present in India.
 From USA, UK, Germany, France, Japan, 
Netherlands, S.Korea, Switzerland, Canada, 
Sweden.
 Across many sectors : auto, engineering, 
pharma, chemicals, petro-chemicals, consumer 
durables, financial services, insurance, 




INDIA  IS OPEN FOR BUSINESS.
JAPAN IS  MOST WELCOME.
THANK YOU
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２．インドの科学技術   Science & Technology in India 
 












究開発人材は約 30 万人（そのうち女性は３％程度）である。年間の研究開発支出は 44 億 US＄相
当(2004-05 年)で、これは対ＧＮＰ比 0.83％に当たり、そのうち政府出資比率は約 84％である。日
本を含む 56 カ国と２国間協力を提携しており、地域協力や多国間協力も進めている。 
将来の科学技術の方向性を示すため、インド政府は「Science & Technology Policy 2003」２）を発
表した。インドの現在の科学技術体制、主要政府機関をスライドに紹介する。科学技術関連政府
機関のなかで研究開発における中心的役割を担っているのが、1971 年設立の科学技術省科学技
術局（Department of Science & Technology : DST）である。国の長期ビジョンとしては「India Vision 
2020」３）がまとめられ、これに基づいて、DSTの情報技術予測評価委員会（Technology Information, 
Forecasting & Assessment Council : TIFAC) ４ ） か ら 「 Science and Technology in India - 
Achievements, Capabilities& Vision」５）も出されている。 
政策決定においては、科学技術関連のデータベースの整備と維持が重要視されており、各省
庁はそれぞれデータベースセンターを持っている。科学技術情報に関する国家システムとしては
National Information System for Science and Technology （NISSAT）が運営されている。特に、情
報通信省の国立情報学センター（National Informatics Center : NIC） は重要な拠点であり、ネット
ワークを構築して、各省庁や関連組織への情報サービス、マネジメントシステムの開発、分析ある
いはモデリング、トレーニングなどを担っている。科学アカデミーの中で主要な組織は Indian 






















ドマップが作成されている。また、医学分野ではインド医学研究評議会（Indian Council of Medical 







2)Science Technology Policy 2003：http://www.tifac.org.in/news/policy.htm 
3) India Vision 2020：http://planningcommission.nic.in/plans/planrel/pl_vsn2020.pdf 
4) Technology Information, Forecasting & Assessment Council： http://www.tifac.org.in/ 
















India has a long and distinguished tradition in          
Science & Technology from the ancient times
• Starting with the Indus Valley civilization around 2500 BC, India is a 
land of one of the oldest civilizations of the world.
• It has been a fountainhead of ancient knowledge and wisdom. 
• The world's first known university was established in Takshila in 
India in 700 BC where 10,500 students studied more than 60 
subjects at anytime. 
• Even, Nalanda University in fourth century BC is regarded as one of 
the greatest achievements of ancient India in the field of education. 
• In the field of medicine and surgery, 
Charak Samhita and Sushrita, classics on Ayurveda are 
acknowledged as important milestones of the sixth century BC. 
• Metallurgy,
- According to the Rasvatnakar, the very first batch of zinc to 
be distilled by man took place around 50 BC in Zawar, 
Rajasthan.
- The mastery of Madhuchusta Vidhanam or the lost wax 
process, led to the grand Chola bronze coins during 800 -
1400 AD. 
• Mathematics and Astronomy
Indians have contributed immensely to the fundamental 





The long tradition of great mathematicians and 
scientists continued-
S.N. Bose: Bose-Einstein statistics
Meghnad Saha:   Saha theory of thermal ionisation
is crucial to our understanding of 
spectra observed in astrophysics
Ramanujam:       Singular contributions to Number 
Theory 
Jayant Narlikar:   Together with Hoyle made a 
tremendous contribution to the 
theories of the evolution of the Universe
Post-independence
• Since 1947, with the metamorphosis of the country, 
as a new politically independent nation, India 
continues to pursue a programme of 
employing modern science and technology for 
national development. 
• At present, the country spends about 0.83 percent 




• India's mastery of the science of pure 
mathematics
-Concept of zero, crucial to the development of the science, is India's 
contribution to the world
-In the fifth century BC Brahmagupta became the first mathematician to 
solve the Pellian equation. 
-A century later, Aryabhatta arrived at the most accurate value of the 
mathematical constant, Pi
-The Bakhsali manuscript, written in the third or fourth century BC, is an 
exclusively mathematical text that presents rules, illustrated instances and 
solutions to geometric, algebraic and arithmetical problems. 
-In the Kalpasutras, penned in 290 BC, Bhadrabahu solved the 
Pythagorean theorem. 
• After independence in the past five decades, an 
infrastructure and capability largely commensurate 
with meeting national needs has been created minimizing 
India’s dependence on other countries. 
• Largely due to this, India has been successfully transformed 
from food -deficient country to a food –surplus country.
• India has now a reservoir of expertise well acquainted 
with most modern advances in basic and applied areas.
• Despite being a developing country in terms of UN definition, 
India is regarded as a scientifically advanced country 
among the member states of Commonwealth Science 
Council in view of its vast S&T infrastructure. 
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S&T System in India
S&T System in India
International Cooperation
• International S&T cooperation is realized at three 
levels. First bilateral cooperation with developed and 
developing countries, Second regional cooperation 
such as SAARC, ASEAN and BIMSTEC countries, 
Third Multilateral Cooperation through NAM science 
& technology center, COSTED, UNESCO etc.
• India has got bilateral science & technology 
cooperation with 56 countries of the world including 
Japan. 
Science & Technology Policy
• S&T development in India owes to a series of policy 
instruments enunciated by the Parliament, such as 
"Scientific Policy Resolution ( SPR )" which emphasises
the Governments responsibility to foster, promote and 
sustain, by all appropriate means, the cultivation of 
science and scientific research in all its aspects - pure, 
applied and educational .
(Detailed description available on http://www.nic.in/dst)
• To decide the future programme of Science & 
Technology and to give a direction to the initiatives, 
Government of India announced the





• S&T Manpower – Around 10.0 millions
• Scientists & Engineers engaged in R&D – 296,000 (April-
2001)
• Expenditure on R&D – US$ 4438.9 m (Approx)
-Rs. 21639.58 Crores (2004-05)
• Expenditure on R&D as % GNP -0.83 (2004-05)
• Share of R&D Expenditure by Central Govt.-84.1%
• Women Scientists -11304
14
Science & Technology infrastructure
• S&T activities in India are carried under a 
wide set up. 
• Central government, state government, higher 
educational sector, public and private sector 
industry and non-profit institutions.
Major Scientific Agencies
• Council of Scientific & Industrial Research
• Defense Research and Development Organization
• Department of Atomic Energy
• Department of Biotechnology
• Ministry  of Information and Technology
• Ministry of Ocean Development
• Department of Science & Technology
• Department of Space
• Indian Council of Agricultural Research
• Indian Council of Medical Research
• Ministry of Environment & Forests
Indian databases on S&T related 
subjects
• Natural Resources Data Management Systems 
(NRDMS) of Department of Science and Technology, 
(Database centres have been established in selected districts of the 
country . The district profiles are to contain resource maps and
information relating to natural resources, demography, agro-economic, 
socio-economy, infrastructure and administrative boundaries. Several R&D 
projects have also been carried out in fields like watershed management, 
ground water budgeting, biomass utilisation, drought assessment and 
landslide control to demonstrate the utility of NRDMS approach in micro 
level planning.)
• The National Information System for 
Science & Technology
(NISSAT), an institution under the administrative control of Department of Scientific & Industrial
Some of the databases established by NISSAT :
• Database activity PI Institution 
• Database of Indian Chemical & Pharmaceutical Industries NICCHEM, NCL 
• Directory of manufacture of various kinds of Ferrous 
and Non-Ferrous and Special Castings IIF, New Delhi 
• Food Technology Abstracts (FTA) NICFOS, CFTRI 
• INDAB : Database of Indian Databases, Abstracting and Indexing Services, and 
Directories ISAC-NISSAT 
• Leather Science Abstracts (LESA) NICLAI, CLRI 
• Metal Working Abstracts NICMAP, CMTI 
• Index of Management Journals (JIND) NICMAN, IIM A 
• Oceanline NICMAS, NIO 
• Indian Sugar Industry VDIS, Pune
• Texincon : Textile Information Condensed NICTAS, ATIRA 





National Informatics Centre (NIC)
• National Informatics Centre (NIC) has developed a satellite 
based Government Informatics Centre Network (NICNET) 
which provides information services to various government 
departments and associated organisations in the country. 
• These services include conducting feasibility studies, 
development of computer-based Management Information 
System (MIS), designing and implementing databases, 
analysis, modelling and optimisation, training of government 
officials apart from design, development, installation and 
operation of computer systems and local area networks. 
http://www.nic.in/org.htm
Scientific Academies in India
Among the various scientific associations in India
• Indian Science Congress Association (ISCA),     
Calcutta is by far the oldest .
It has been holding its annual sessions since its inception in 1914.
The other prominent academies are:
• Indian national Science Academy (INSA), New Delhi 
• Indian Academy of Sciences, Banaglore
• National Academy of Science, Allahabad
Biodiversity in India
Great wealth of biological diversity in its forests, its wetlands and in its 
marine areas
This richness is exhibited in absolute numbers of species and the 
proportion they represent of the world total.
The country has great many scientific institutes and university
departments interested in various aspects of biodiversity. 
A large number of scientists and technicians have been engaged in 
inventory, research, and monitoring. 
Several genebanks have been established in the country in 
following institutions:
• National Bureau of Plant Genetic Resources (NBPGR) 
• National Botanical Research Institute (NBRI) 
• Central Institute of Medicinal and Aromatic Plants (CIMAP) 




• From a nation dependent on food imports, India today is not only self-
sufficient in grain production, but also has a substantial reserve and has 
of late started exporting wheat and rice. 
• The progress has been one of the biggest success stories of free India. 
Agriculture and allied activities constitute the single largest contributor 
to the Gross Domestic Product, almost 33% of it. 
• The apex body for education, research and extension education in the 
field of agriculture is the Indian Council of Agricutural Research (ICAR) 
established in 1929.
• ICAR discharges its responsibilities through 43 research institutes, four 
national research bureaux, 20 national research centres, nine project 
directorates, 70 all-India coordinated research projects, and 109 farm 
science centres.
• Besides, the programme of Agricultural Education is coordinated by 
ICAR with the curricula and other normative guidance given to the 26 
Agricultural Universities and four National Research Institutes.
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The Ministry of Environment & Forests
Serves as a focal point in the administrative structure of the 
Central Government for planning, promotion, and co-
ordination of environmental and forestry programmes.
Three major institutes under the Ministry. 
• Botanical Survey of India (BSI), 
• Zoological Survey of India (ZSI) 
• Forest Survey of India (FSI) 
Intensive survey work has been  carried out by BSI and ZSI to collect, 
identify and document the plant resources and fauna. 
Similarly, FSI has conducted several exercises for assessment of forest 
cover, also using the remote sensing technology. 
Autonomous Agencies of MOEF
a) Central Pollution Control Board (CPCB)
b) GB Pant Institute of Himalayan Environment & 
Development,       Almora
c) Centre for Environment Education, Ahmedabad
d) CPR Ayar Environmental Education Centre, Chennai
e) Salim Ali Centre for Ornithology & Natural History, 
Coimbatore
f) Centre for Ecology Research & Training, Bangalore
g) Centre for Mining Environment, Dhanbad
h) Indian Institute of Forests Management, Bhopal (IIFM)
i) Indian Plywood Industries Research & Training Institute, 
Bangalore
j) Directorate of Forest Education, Dehradun
k) Indian Council of Forestry Research & Education, Dehradun
(ICFRE)
l) Animal Welfare Board, Chenna
m) Wildlife Institute of India, Dehradun (WII)
Department of Science & 
Technology (DST)
DST, set up in May 1971,  plays vital role in the 
promotion of S&T in the country
Aim:
To promote research in the new areas and to play 
the role of a nodal department for organizing,  
coordinating  and promoting science & 
technology activity in the country. 
(It  has wide ranging activities – ranging from promoting high  
and basic R&D of cutting edge technologies to service the 
technological requirements of common man)
Mandate
The Department's mandate includes the following:
• i) Formulation of policy statements and guidelines
ii) Co-ordination of areas of Science & Technology in which a number of
Institutions &
Departments have interests and capabilities 
• i) Support to basic and applied research in National Institutions
ii) Support minimum Infrastructural facilities for Testing & Instrumentation 
• Technology Development and Commercialization - Technology Development 
Board
• Autonomous Research Institutions
• Fostering International Cooperation in S&T 
• Socially oriented S&T interventions for rural & weaker sections 
• Support Science & Technology Entrepreneurship Development for promotion of 
knowledge Based Technology Driven Entrepreneurs 
• Popularisation of Science & Technology 
• Promotion and Development of S&T in States 
• Scientific surveys and services through Survey of India and National Atlas and 
Thematic Mapping Organisation (NATMO) 
• Providing meteorological services through India Meteorological Department 
(IMD) and National Centre For Medium Range Weather Forecasting (NCMRWF)




• Scientific & Engineering Research 
• Science & Engineering Research Council
• Intensification of Research in High Priority 
Areas (IRHPA) 
• Nanoscience & Technology Initiative (NSTI)
• Fund for Improvement of S&T Infrastructure 
in Universities and other Higher Educational 
Institutions (FIST) 
• Sophisticated Analytical Instrument Facilities 
(SAIFs)
• Human Resource Development and Nurturing Young Talent.
– Swarnajayanti Fellowships
– Fast Track Scheme For Young Scientists (FAST) 
– Better Opportunities for Young Scientists in Chosen Areas of 
Science and Technology (BOYSCAST)
• Women Scientists Programs
• Kishore Vaigyanik Protsahan Yojana
• Partial Financial Assistance for Participation in Conferences 
Abroad
• Assistance to Professional Bodies & Seminar/Symposia 
• Earth System Sciences
• Seismicity Programme
• Utilization of the Scientific Expertise of Retired Scientists 
(USERS) 
• National Science & Technology Management Information 
System (NSTMIS)
National Accreditation Board for 
Testing and Calibration 
Laboratories
• NABL was registered as a society on 12th August, 
1998 under Societies Registration Act. 
• NABL has received international recognition and 
therefore has emerged as a signatory to Asia Pacific 
Laboratory Accreditation Cooperation (APLAC) and 
Mutual Recognition Agreements (MRA). 
• This will enable mutual acceptance of test results 
and measurements across the frontiers of the 
countries who are partners to this agreement. 
25 26
27 28
Vision for Long Term Technology Needs
Technology Information, Forecasting & Assessment 
Council (TIFAC) -Department of Science and Technology
• Involved in technology assessment exercises in various fields. 
It has recently envisioned technological needs of the country 
in the year 2020 under the title
'Vision 2020'
18
Science Communication and 
Popularisation
• The National Council for Science & Technology 
Communication (NCSTC) has been engaged in 
science and technology 
communication/popularization and inculcation 
of scientific temper among the people.
INDIA METEOROLOGICAL 
DEPARTMENT
• India Meteorological Department (IMD) was 
established in 1875. It is the National 
Meteorological Service in India and is the 
principal government agency in all matters 
relating to Meteorology, Seismology and 
allied subjects. 
• IMD is under department of science and 
technology with its headquarters at New 
Delhi.
OBJECTIVES
• To take Meteorological observations and to provide 
current and forecast meteorological information to 
weather sensitive activities like agriculture, irrigation, 
shipping, aviation, fisheries, off-shore oil exploration 
etc. 
• To warn against severe weather phenomena like 
Tropical cyclones, thunderstorms, heavy rains, cold 
and heat waves etc which causes destruction to life 
and property. 
• To scrutinize and process meteorological 
observations for assimilation into departmental 
archives and to provide them for agriculture, water 
resource management, industries, oil exploration and 
other nation building activities. 
OBJECTIVES contd.
• To conduct and promote research in meteorology 
and allied disciplines. 
• To maintain a network of seismological observatories 
to detect and locate earth quake and to evaluate 
seismicity in different part of the country for 
developmental projects. 
• To maintain fast telecommunication links within the 
countries and with foreign countries for collection 
and speedy dissemination of meteorological 
observations on global scale for analysis and forecast. 
• To design, develop, manufacture and maintain 






2. Upper Air Observation (PBO and RS/RW)
3. Satellite wind device observations
4. RAREPS and AIREPS
5. DCP (Data Collection Platform)






Autonomous Scientific Institutions 
supported by DST
• Besides implementing programmes such as 'Technology Development' and supporting projects in front-
line areas through its (SERC)', provides grants-in-aid to the following 13 autonomous scientific research 
institutions, involved in prime areas of research in basic and applied sciences:
a) Bose Institute, Calcutta
b) Agharkar Research Institute, Pune
c) Sree Chitra Tirunal Institute of Medical Sc. & Tech.,     Thiruvananthapuram
d) Indian Association for the Cultivation of Science, Calcutta 
e) Indian Institute for Tropical Meteorology, Pune
f) Institute of Plasma Research, Bhat, Gandhinagar
g) Indian Institute of Astrophysics, Bangalore
h) Jawaharlal Nehru Centre for Advanced Scientific Research, Bangalore
i) Raman Research Institute, Bangalore
j) S. N. Bose National Centre for Basic Sciences, Calcutta
k) Birbal Sahni Institute of Palaeobotany, Lucknow
l) Indian Institute of Geomagnetism, Bombay







India : A Profile


























• To provide 
scientific industrial 
R&D that maximizes 
the economic, 
environmental and 
societal benefits for 
the people of India.









20.  IGIB, Delhi
21.  IMT, Chandigarh
22.  IHBT, Palampur
23.  ITRC, Lucknow
24.  NAL, Bangalore
25.  NBRI,Lucknow
26.  NCL,Pune
27.  NEERI, Nagpur
28.  NGRI, Hyderabad
29.  NIO, Goa
30.  NISCIR, Delhi
31.  NISTADS,Delhi





37.  RRL. Jorhat
38.  RRL,Thiruvanan-
thapuram









• Biology & Biotechnology
• Chemicals
• Earth Resources and Hazards Assessment & Mitigation
• Ecology & Environment
• Electronics & Instrumentation
• Energy
• Food & Food Processing
• Healthcare, Drugs & Pharmaceuticals
• Housing & Construction
• Information Dissemination & Products
• Leather
• Materials
• Metals, Minerals & Manufacturing
• National S&T Human Resource Development
• Intellectual Property Management
• New Millennium Indian Technology Leadership Initiative (NMITLI)
• R&D Management Support
• Directors of CSIR Laboratories / Institutes 
Major Achievements
• The unique mix of multi-disciplinary expertise, 
sound technical knowledge and talent for 
innovation that characterizes CSIR has 
enabled it to emerge as a global player. CSIR’s
footprint covers sectors as diverse as 
• Aerospace, Biotechnology, Chemicals, Drugs& 
Pharmaceuticals, Energy, Food & Food 
Processing, Information Dissemination, 
Leather and Metal, Minerals & Manufacturing 
to name a few.
Achievements-contd.










• Enabling Policy Makers






• Farming and Agriculture
• Cleaning the Coal
• India’s first all composite aircraft
• Health- Breathtaking Breakthrough:
novel herbal medicine for asthma - ASMON 
Fighting Malaria – Elubaquine, Arteether
• Light Combat aircraft or LCA
Atomic Energy Commission 
• The Indian Atomic Energy Commission was first set up 
in August 1948 in the then Department of Scientific 
Research, which was created a few months earlier in 
June 1948. 
• The Department of Atomic Energy (DAE) was set up on 
August 3, 1954 under the direct charge of the Prime 
Minister through a Presidential Order. Subsequently, 
in accordance with a Government Resolution dated 
March 1, 1958, the Atomic Energy Commission (AEC) 
was established in the Department of Atomic Energy.
BHABHA Atomic Center
A premier multi-disciplinary Nuclear Research Centre of India having 
excellent infrastructure for advanced Research and Development with 
expertise covering the entire spectrum of Nuclear Science and 
Engineering and related areas
41 42
43 44
Department of Atomic Energy 
(DAE)
Links to Various DAE Units
Research Centres
• Bhabha Atomic Research Centre
• Indira Gandhi Centre for Atomic Research
• Centre for Advanced Technology
• Variable Energy Cyclotron Centre
• Atomic Minerals Directorate for Exploration 
and Research
• Nuclear Power 
• Nuclear Power Corporation Of India 
Limited
• Bharatiya Nabhikiya Vidyut Nigam
• Industries 
• Nuclear Fuel Complex
• Heavy Water Board
• Uranium Corporation of India Limited
• Indian Rare Earths Limited
• Electronics Corporation of India Limited
• Board of Radiation and Isotope 
Technology
22
• While purusing R&D activities towards its mandate, 
BARC has developed several spin-off technologies 
which find wide applications in a variety of sectors. 
• The centre has been passing on these technologies 
to the government, public and private sectors.
• Also, with its strong R & D base, a contingent of 
highly qualified and specialized manpower and a vast 
infrastructure consisting of ultra modern facilities and 
latest equipment, BARC provides consultancy and 
expert scientific services in hi-tech areas.
• List of technologies so far transferred and 
Technologies available for transfer by BARC are 
being described.
Medical Research
• Indian Council of Medical Research (ICMR) is the apex body in 
the country to formulate, promote and coordinate biomedical and health 
research. 
• It carries out its intramural research through 21 permanent research 
institutes/centres and 6 regional medical centres. 
• The research activities of ICMR include communicable and non-
communicable diseases, contraception, reproductive biology and maternal 
and child health, nutrition, environmental and occupational health, 
traditional medicine and basic medical research. In the field of
communicable diseases, research is conducted on tuberculosis, leprosy, 
malaria, filaria, leismaniasis and diarrhoral diseses.
Space Programme
• The Indian Space Programme is directed towards the goal of self-
reliant use of space technology for national development, its 
main thrust being: 
• a) satellite communication,
• b) satellite remote sensing for resources survey and management,
environmental monitoring and meteorological services and 
• c) development and operationalisation of indigenous satellite and 
launch vehicles for providing these space services.
The Indian Space Research Organisation (ISRO) is the research and 
development wing of Department of Space (DOS), Government of India 
and is responsible for the execution of the national space programme.
Socio-economic Impact of Space 
Programmes:
• The most outstanding impact of INSAT has been in the impressive expansion of 
television which with 650 TV transmitters and direct reception sets now provides 
access to over 80 per cent of the countrys population. Special inexpensive 
hardware has been developed to promote an effective interactive educational 
system through satellites; the system was successfully experimented in various 
states.
• Using INSAT series of satellites, innovative interactive training programmes are 
being regularly conducted in various states in the following areas:
• training for farmers, 
• education in rural development with programmes on development of women and 
children in rural areas 
• watershed development. 
• programmes on Panchayati Raj for elected women members
• GRAMSAT - The concept of dedicated GRAMSAT satellites has evolved, keeping in 
mind the urgent need to eradicate illiteracy in the rural belt, necessary for the all-




ISRO supports the following autonomous 
institutions, Space Centres and Units
• Vikram Sarabhai Space Centre (VSSC), 
• ISRO Satellite Centre (ISAC), 
• Space Applications Centre (SAC) Ahmadabad, 
• SHAR Centre, Sriharikota
• Liquid Propulsion Systems Centre (LPSC), 
• National Remote Sensing Agency (NRSA), 
Hyderabad, 
• The National Mesosphere, Stratosphere, 









End- to- end capability
SPACE ASSETS














, we must be second to none in the applications of advanced technologies to the 



































Self reliance in launching
Self reliance in building satellites
42+ 4 Spacecraft Missions 9
3




















































































































¾ Crop Acreage & Production 
Estimation
¾ Soil & Land Degradation Mapping
¾ Watershed Development
¾ Horticulture Mission for North-East
WATER
¾ Potential Drinking Water Zones
¾ Command Area Management
¾ Reservoir Sedimentation 
FOREST, ENVIRONMENT, BIO
¾ Forest Cover & Type Mapping 
¾ Forest Fire and Risk Mapping
¾ Biodiversity Characterisation
¾ Environmental Impact Studies
DISASTER SUPPORT
¾ Flood Damage Assessment
¾ Drought Monitoring
¾ Land Slide Hazard Zonation
OCEAN
¾ Potential Fishing Zone (PFZ)
¾ Coastal Zone Mapping
LAND
¾ Landuse/Land Cover 
Mapping
¾ Wasteland Mapping
¾ Urban Sprawl Studies
¾ Large Scale Mapping
WEATHER & CLIMATE




EARTH OBSERVATION - APPLICATIONS INSAT APPLICATIONS
BROADCAST
¾ Television Broadcasting
¾ Direct To Home (DTH)
¾ TV & Radio Networking











¾ Mobile Satellite Service























To achieve 100 x 100 km Lunar Polar Orbit.
PSLV to inject 1050 kg in GTO of 240 x 36000 km.
Lunar Orbital mass of 523 kg with 2 year life time.
Scientific payload  55 kg.
Expanding the scientific knowledge about the moon, upgrading India’s technological capability 






Proposed Payload Instruments on Chandrayaan-1
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• Indonesia : LAPAN-TUBSAT (Early 2006) 
• Italian Space agency : AGILE (July 2006)













DETECTOR AND RPA 
ON SROSS-C2











PLANEX NATIONAL FACILITY (PRL)
Logitech Thin/Polished 
Section Preparation Facility





































































































ZONE – PFZ 
(IRS P4 OCM 
DERIVED)
Fish catch (Kg/operation) 
increased by 1.5 to 2 times 













5 Spot Beams in Ku Band
1 National Beam in Ku Band
1 National Beam in Ext C Band 
(6 Channels)
Teaching-End Class Room-2Class Room-1
276 nodes & 4 Hubs in National Beam and 
1100 nodes & 5 Hubs in Regional Beam already established.













• 88 Dist/ Rural Hospitals
• 27 Super Specialty Hospitals
Telemedicine
India’s R&D prowess in IT
•Over 100 multinationals have set up R&D facilities in India in 
the last 5 years
•Government of India’s Science & Technology policy has 
committed to raise investments to 2% of the GDP by 2007
•MNC majors such as ST Microelectronics, Intel, Microsoft, 
Texas Instruments, Motorola, Sun Microsystems, are 
expanding their dedicated development centers proving high 
end services
•Many Indian vendors are providing R&D design and 
development services for global semiconductor majors
Government very active on IT
• IT on National Agenda led by Ministry of Communications 
& IT
• Strong Telecom and IT Policy
• National Telecom Policy
• The Information Technology Act
• Tax Exemption to IT Software & Services and reduced 
duties on IT hardware
• Government active on E-Governance
• 19 State Governments have IT and ITES-BPO Policies
• 1-3% of Government spending towards IT
• Software Technology Parks (STP) and Special Economic 
Zones (SEZ)
• Enforcement of Anti-Piracy laws
• Signed Information Technology Agreement at WTO






• The target for the Indian IT industry is to 
grow faster to reach the $60 billion mark in 
exports from the present $17 billion in just 
another five years.
• India is already the leader in IT services and 
BPO offshoring with a 65 per cent share in 
global IT services and 46 per cent share in 
BPO.
•Japanese IT Giant Fujitsu
Planning for Massive investment in India 
i)  For Marketing its Products in India
ii) Call centers
iii)Offshore development centers
India a hub for aircraft engineering 
design
• Wings, landing gear, wire harnesses, engine 
components, interiors, lighting, fuselage.... 
These are just a few components of an 
aircraft that are being designed, modelled, 
crash analysed and validated by Indian 







• Erricsion Mobile Communications
entrusts Wipro Tecnologies
With software development incorporated in 
Mobile Phones
Cost: 70% of Japan
30
Cooperation with Japan
• India-Japan Information and Communi-cation
Technology (ICT) Ministerial Meeting and ICT 
Forum took place on 24 August, 2005 at New 
Delhi. 
• A Joint Statement between the Minister (ICT) 
of India and Minister of Internal Affairs and  
Communication, Japan was signed.  
Following six specific areas have been 











On the occasion - Three MOUs were 
signed between 
• National Institute of Information and 
Communication Technology (NICT), 
Japan 
and 
IIT Guwahati, C-DOT and C-DAC.
Summing Up ----
• India is one of the Top Ranking countries in the field 
of Basic research
• Indian Science is now being regarded as one of the 
most powerful instruments of growth and 
development especially in the emerging scenario and 
competitive economy
• It is, therefore, necessary for the two 
countries to embark on joint projects of 
mutual interest and which  have relevance to 
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３．インドの ICT における教育・研究開発・その利用  
ICT Education, R&D and Use in India 
 


















インドの ICT 教育は小学校から開始される。現在、インドには１億 1500 万人の小学生がいる。連
邦政府・州政府は、過去 15 年間、小学校のコンピュータインフラ整備を進め、グラフィクスやワード
プロセッサなどのアプリケーションに馴染ませることを目標にしてきた。英語を話す国民は多いが、
22 のローカル言語にも対応する努力をしている。中学生は 4500 万人おり、その 40％程度がコンピ
ュータを使用して、データベースの使用法や簡単なプログラミングを学んでいる。高等学校の生徒
は 3000 万人であるが、高等学校では HTML、SQL、C 言語や JAVA などを教えている。ICT 人材
を輩出するために最も重要な教育機関はカレッジである。1万6000カレッジのうち技術系が約1500
で、1000 万人の全学生数のうち、コンピュータサイエンスあるいはエンジニアリングを専攻している
のは 20 万人程度である。ICT 人材需要が大きいため、他分野の人材を食ってしまっている状況で
ある。カレッジのカリキュラムレベルは世界のトップクラスと言える。インドの人口の半数が 25 歳以下
























野において研究開発をアウトソーシングされることにより生まれて市場は、2003 年には 13 億 US$で
あったが、2010 年には 91 億 US$程度まで伸びると予想されている。 
ICT の活用先は、政府、産業界（国内市場）、輸出の３つに分けられる。ICT の輸出市場は現在










History – 1960s :
 In Fifties, after independence, India set up Technology 
Institutes. These are called Indian Institutes of 
Technology (6 in number)
 ISI, TIFR and IISc were simultaneously involved in higher 
training at that period.
 Some of these Institutes like ISI, IIT/K and TIFR were 
specifically interested in Computer Science and 
Engineering –
 They were involved in design/development of 
computing machines. IIIT/K having got computers in 








Dr. B. K. Gairola
Deputy Director General
National Informatics Center
Ministry of Communication & IT
Government of India
History -1970s:
 India had access to commercial computers from 
IBM, CDC etc. which helped in wider use of 
computers in scientific work, education and 
research.  
 Physics, Chemistry and Engineering students used 
them for complex calculations
 A number of Indian companies started developing 
indigenous computers both in Public and Private 
Sector.
History -1980s :
 A number of computer centers were set up during 
this period for dual use
a) Teaching
b) services/application & R&D
 Use of computers for bulk data processing generated 
demand for trained manpower
 Computer from various countries like Norway, Russia 
were available to offset the export regulations
 Indigenous computer industry grew to provide 
8bit/16 bit and 32 bit computers, further generating 





 R&D In hardware was dominant
 A number of universities and other academic institutes 
started running diploma courses for ICT, to meet the 
growing demand.
 A large number of short term courses in unorganized 
sector came up to improve job prospects of a large 
number of educated unemployed, who could work 
with English.
 Continuous migration of Indian students from IITs to 
USA for higher education and subsequently going to 
US Industry.
History -1990s:
 India started becoming backyard for US ICT Industry, 
through the Non Resident Indians in US, supported 
by Indian ICT Companies in India
 Growing demand from US market both for 
education/R&D and application of ICT to improve 
their productivity pushed more and more Indian 
engineers to US Market creating huge demand for 
engineers in ICT
 Policy liberalization allowed a large number of 
privately owned engineering colleges preparing large 
number of graduates, who with minimal re-training 
could be used in ICT industry for application 
development and support
History contd-1990s:
 Next logical step was to outsource the services to 
improve the productivity further. This generated 
huge demand for skilled and semi-skilled labor 
force.
 India’s interaction in providing professionals to US 
Academics and industry led to a bond which in 
turn led to outsourcing model which is now going 
up the value chain in R&D, and product 
development.
ICT Education in India
 Tiers of education structure
 Primary Education
 Middle School Education








 Covers about 115 million children
 Urban and Semi-urban schools have access to 
computers
 Computer Education covers
 History of computers
 Applications such as Graphics, Word-processing
 Notion of simple programming
Middle School Education
 About 45 million children
 Urban and semi-urban schools have access to 
computers
 Education covers




 About 30 million children
 Computer Education in Urban areas
 Web and Internet technologies (HTML)
 Database query programming (SQL)




 About 16000 colleges
 About 1500 technical institutes
 10million students
 About 0.2million in CS, CE (Computer Engg.), CSE and 
IT
 Degrees in CS, CE
 BTech/BE/BEngg./BSc(Engg.)
 Degrees in IT
 Btech. /BE/MCA/BCA/PGDCA/PGDIT
 Curriculum





 About 200 colleges
 Degrees
 CS, CE and CSE: M.tech /ME/ M.Engg.
 IT: MCA
 Engineering curriculum include a major project
Industry Initiatives
1. More than 300 colleges across the country 
conduct more than 1000 accredited Programmes
to prepare young generation for jobs.
2.Large number of private  non-accredited 
programmes being undertaken by IT Companies 
with short term  topic specific courses
3.Govt. accreditation facility through DOEACC for 
certification of individual with skill sets.
4. Industry investing in upgrading skill set through 
short term courses.
Issues (Education ) :
 India now intends to migrate to knowledge economy 
by
- Improving its own productivity using ICT tools
- Rapidly growing up the value chain
- Generate IPR
- Making India a global Center for ICT research and 
enabled services.
Issues contd (Education ) :
 Education as a base for innovation and taking India to Knowledge
Society
 Producing even larger volumes of ICT Trained manpower
 Introduce right courses at different levels
 Improve Quality of teaching at different levels
 Link Education/teaching with the need of skill set in the 
industry
 Generate well qualified/trained faculty at all levels
 Provide state of art ICT infrastructure to the students
 Encourage peer group learning through networking – free flow 
of knowledge – building consortium





 Indian academics have been doing R&D on Basic 
Research
 Govt. R&D Labs doing specific applied Research
 MNCs also working on incremental immediate 




 Innovation/creativity - out of  box solution
 Knowledge Creation, organization and 
dissemination
 Services vs. product orientation – a changing 
scene
 Openness vs. Proprietary  model
 Perfectionism vs. rapid prototyping
 Adaptability to rapidly changing needs
 No repetitive work
 Diversity
 Social and cultural openness
R & D Investment
Relative to India’s Aspirations & Potential Private and Public “Innovation 
Entities” Are Insufficient in Quantity and Quality




EU: $227 BN (56%/34%)
Innovative Products Are Created & Absorbed on a Limited Scale































DRDO DOS ICAR DAE CSIR DST ICMR MICT




















































Objective:  To strengthen “innovation entities” (problem-
solving enterprises, institutions, networks)
Innovation includes 2 key dimensions:
Creation – Conversion of new ideas to products 
(R&D and its commercialization)
Absorption – Application of existing ideas in new 
locations for improved products
Innovation Framework
R&D Export
 Innovation is Driving the Indian ICT market. New ideas, 
novel products and services and original offering are 
the name of the game. 
 A large number of young and old ICT companies in 
India are using innovation as their core strategy.
 They are defining and redefining themselves and 
charting out a course for themselves in the future. 
 Over 100 companies around the world have set up 
their research and development centers in the 
country during the last five years 
R&D Export contd
 The R&D outsourcing market for ICT in India is 
estimated to grow to US$ 9.1 billion by 2010 from 
US$ 1.3 billion in 2003, according to research 
agency Frost & Sullivan. 
 The R&D outsourcing market for telecom in India 
is slated to grow from US$ 0.7 billion in 2003 to 
US$ 4.1 billion in 2010 at a CAGR of 28.73 





 Frontier Research/ Break through
 High technology Incremental Research in priority 
sector (Def., space. AE)
 High technology Incremental Research for lowest 
segment of the Social Structure
Perceived gaps
 Public R&D in silos & insufficient linkages between 
higher education, research institutes, private sector and 
users
 Insufficient mentoring and funding of grassroots 
entrepreneurs and traditional knowledge
 Scarcity of early-stage & VC
 Insufficient awareness of benefits of technology 
upgrading
 Insufficient risk taking & problem-solving
 Insufficient investment in public-goods infrastructure 
(broad-band connectivity)






 Relates to G 2 G,G 2 B and G 2 C
 Focus on 
 Improvement in government productivity
 Transparency
 Better Citizen Services










 Broad Band Penetration (2003) 0.02 %
 Internet Penetration (2003) 0.4 %
 PC Penetration (2003) 0.8 %
 Total PC penetration by 2004-5 14.5 Million (20 to 
25 % growth)
 Almost all Organizations and Agencies both in Public 
and private sector are using ICT for improving 
Quality and productivity
Domestic Market
 A large chunk of work is done in house, both for 
software development and Facility management.
 Use of BPO by Indian Market is still not prevalent
 Mind set
 Absence of Processes
 Legal framework


































 Knowledge Creation, management and it use at 
every level with ease, is very vital for India to 
migrate to Knowledge Society.
 Knowledge and Cyber space have no boundary. 
 The world is Flat (Thomas Friedman)
 Enhancing the Environment for Innovation is 
critical for the Nations.
Conclusions 2
 Government of India visualizes the need for 
building synergy among-
 Education




-for Creation of Knowledge Society.
Conclusions 3
 Government has setup a “ National Knowledge 
Commission” to evolve a Unified policy framework 
for new look -
 Education





 By advising government on issues like;
 Vision/ mind set issues
 Policy level issues
 Institutional issues








Tapping India's Professional Human Resources for Expansion of Japan - India Relations 
 





インドの産業のなかでも 1990 年代以降の IT 産業の成長は目覚しく、現在、売上高の対 GDP 比
は４％を超えるまでになっており、その 80%以上をソフトウェアが占めている。IT サービスの輸出は、
90 年代は年率 50％、2000 年代も年率 30％で成長し、現在、輸出全体の 20%を越えて最大の輸
出産業となっている。また、最近の IT 産業の内訳は多様化しており、ソフトウェアサービス・事務委
託・設計等のエンジニアリングや研究開発サービスなどがあるが、特に事務委託の伸びが顕著で
ある。IT サービスの輸出は、今後も年率 28%程度の伸びが予想されており、2010 年までに 600 億
US$程度の規模まで成長し、対 GDP 比は７％程度に達し、輸出全体の 30%を占める見込みであ
る。 
インドのソフトウェア産業は 3000 社以上の企業から成るが、トップ５で輸出の 46％を占めている。
これに多国籍企業の 30％を加えると、全体のおよそ 70％が民族系企業ということになる。No.1 のタ
タコンサルタンシー社は全世界に 5 万 5000 人の従業員をもつ大企業に成長している。 
インドの IT 産業は、米国との太いパイプがベースになっている。インド系の米国在住者は 200 万
人以上と言われており、米国の就労ビザのうち技術者などが取得する H1 ビザの 36％程度（2003
年）をインド出身者が占めている。インド系の米国在住者は、米国全体の平均より高い所得を得て
いる。シリコンバレーだけでも 30 万人程度の在住者がおり、この地の新興企業の 15%程度がインド
出身者の起業によるとされている。米国企業は 90 年代から海外へのオフショアリング（海外アウトソ
ーシング）をはじめたが、IT のオフショア先の 8 割はインドであると言われている。インドから見ても、
ソフトウェア輸出の 7 割は米国向けである。米国企業のインド進出も活発で、インド国内に多くの雇
用機会を生んでおり、IBM 社だけでもインド国内で 3 万 5000 人を雇用している。世界の中で見て






５に認定されているインド企業は現在 85 社であるが、これは世界で最も多く、1/3 を占める。 








の貿易相手国として日本は 10 番目であり、90 年代は５％程度であった日本のシェアは 2.5％程度
に下がっている。日本からの直接投資も減少傾向にあったが、2005 年からは再度拡大しそうな気
配も見られ、インド進出企業数が増加に転じている。現在、日本から最も活発化しているのは証券





人材、いわゆる CIO（Chief Information Officer）を担えるような人材が極めて不足している。日本は
「ものづくりの国」と言われるが、例えば、重要性の増している組み込みソフトウェアの開発人材は 7












Tapping India’s Professional Human 





（Ⅰ）Emergence of the Indian IT
Industry
（Ⅱ）Current Trend in Japan-India
Relations
（Ⅲ）Towards Further Expansion of
Japan-India Relations
（Ⅰ） Emergence of the Indian 
IT Industry
・Growth in the IT Industry
・Players in the Software Industry 
・India-US Linkage
・The India Advantage
・Growing Supply of IT Professionals
Growth in the IT Industry (1)                 -






































































Indian IT Industry（US $ million）     （％）
Growth in the IT Industry (3)
























Growth in the IT Industry (4)
-Diversified IT Services Industry-
Indian IT Industry Exports, 2003-04 to 2005-06
(US $ billion)
2003-04   2004-05   2005-06 E    CAGR
Software Services                            7.3           10.0 13.2         34.5%
ITES-BPO                                        3.1             4.6  6.3         42.6%                
Engineering and R&D Services,     2.5             3.1           3.9         24.9%
Software Product Development
Total                                                12.9       17.7         23.4        34.7%
*CAGR for the period fiscal year, 2003-04 to 2005-56.
(Source) NASSCOM, The IT Industry in India: Strategic Review 2006.
Growth in the IT Industry (5)                -
Prospects of IT Services Exports for 2010-
Size (US $ billion)
17.2 (2004-05)       Æ 60.2 (2009-2010)
(Projected CAGR 28%) 
Share in GDP (%)
2 (2004)           Æ 7 (2009-2010)
Share in Total Exports* (%)
14 (2004)           Æ 31 (2009-2010)
*Includes merchandise trade and services; does not includes transfers and income accounts.





Players in the Software Industry (1)
Three  Categories
Share in the total software exports
(2004-05)
・The top five players 46%
・MNC IT companies                          30%
・Others (3000 plus companies)         24% 
（Source）NASSCOM, IT Industry in India: Strategic Review 2006.
Players in the Software Industry (2)
The Top  Five Players
IT services exports     Employment
2004-05                  Jan. 2006
(US $ million)
① Tata Consultancy Services          1,644                       55,000
② Infosys Technologies                    1.502                       50,000
③ Wipro Technologies                      1,198                       51,000
④ Satyam Technologies                      745                       27,000
⑤ HCL Technologies                           588                 28,182
(Source) NASSCOM; The Economic Times.
India-US Linkage (1)
-The Indian American Community-
・Population (million)
0.81(1990) Æ 1.68 (2000) Æ 2 plus (currently)
・Average per capita income (2000)
$60,093 compared with a US average of $38,885 
・Contributions to the U.S. IT industry
About 300,000 Indian Americans work in Silicon
Valley, accounting for more than 15% of start-up.
・H-1B visas
Indians accounted for 36% of H-1B visas (65,000)  
in fiscal year 2003-04.
(Source ) Carl Dahman & Anuja Utz, India and the Knowledge Economy
(World Bank, 2005); The Economic Times.
India-US Linkage (2)
-Offshoring by U.S. Companies-
Offshoring to India
・Expanding vigorously since the mid-1990s
・Accounting for 80% of the total U.S. offshoring
・Cost savings (40%: Estimates by Global Insight)
・Productivity gains 
Share of U.S. in the total Indian IT services exports
67.7% (2002-03)Æ68.2% (2003-04)Æ66.5% (2004-05)
Employment by U.S. IT companies in India 
IBM (38,500), Accenture (16,000), HP (18,000), 




The India Advantage (1) 
-A dominant Destination for Offshoring-
Share of Global Offshore Industry
2001                2005
・Offshore IT
Total (US $ billion)      8.5      Æ 18.4
India’s share                62%    Æ 65%
・BPO
Total (US $ billion)     2.3      Æ 11.4
India’s share               39%     Æ 46%
(Source) NASSCOM-McKinsey Report 2005.
The India Advantage (2)
-Sources of Strength-
Abundant professional human resources
・Strong pool of science and engineering graduates
・English-speaking graduates
・Local managers with international exposure
Operational excellence
・Reputation for project management
・Process management expertise
The India Advantage (3)
-Quality Management-
Evolution of quality practices in India
① ISO 9000
② Capability Maturity Model (CMM) framework
③ People CMM /Six Sigma framework
The number of companies certified at SEI Level 5
India: 85 (January 2005)
China: 17 (December 2004)
Growing Supply of IT Professionals (1)
-Higher Education-
・Higher Education Institutions (March 2005) 
343 institutes of higher education
16,000 colleges
Total enrollment: 9.3 million
・Annual Graduates (2005-06E)
Almost 2.7 million with 310,000 post-graduates
Engineering: 441,000, Science: 505,000
・Premier Engineering Institutions
IIT-7-, IISc, IIM-5-, others
Annual graduates: 10,000 




Growing Supply of IT Professionals (2)
-Professionals Employed-
Indian IT Knowledge Professionals Employed*
2001-02    2002-03     2003-04    2004-05    2005-06E
IT, Engineering and R&D,     170,000    205,000    296,000     390,000     513,000
Software Products Exports 
ITES Exports     106,000    180,000     216,000    316,000     409,000
Domestic Sector                      246,250    285,000    318,000     352,000     365,000 
Total                                        522,259    670,000 830,000  1,058,000   1,287,000
*does not include employee numbers to the hardware sector
Source; NASSCOM, IT Industry in India: Strategic Review 2006.
Growing Supply of IT Professionals (3)
-Demand and Supply Outlook-
Suitable offshore talent pool (2003)
India: 1,773,000 (28%), China: 727,000 (11%)
Total Supply of 28 countries: 6,386,000 (100%)
Projected demand for offshore talent in 2010
Current aggregate employment (2004): 700,000
Incremental talent based on trend:1,100,000
Additional talent required: 500,000
Projected talent requirements: 2,300,000 
Average salary increase in the IT sector (2003)
In the range of 16%
(Source) NASSCOM-McKinsey Report 2005.; NASSCOM, The IT Industry in India: 
Strategic Review 2006.





Bilateral trade (US$ billion)
1998-99    2001-02     2004-05     
Indo-China          n.a.          2.3             11.3 
Indo-Korea          n.a.          1.6               4.2
Indo-Japan          4.1           3.7               5.0 
Japanese  share in India’s global trade 
1998-99    2001-02     2004-05
5.4%        3.8%           2.5%
Japan’s ranking in destination for India’s exports 
3th position (until 1997) Æ 10th position (2004)





FDI in India (Actual Inflows: US $ million)
1997   1998   1999   2000   2001   2002   2003 
Japan                       164      235     142     156     143 66       67
Total                      2,960   2,000  1,581  1,910  2,988  1,658  1,462
Japanese share in 
Total Inflow (%)        5.5     11.8      9.0      8.2      4.8 4.0      4.6
Japanese companies establishments in India
231 (Aug 2003) Æ 298 (April 2005) Æ 328 (Jan 2006)
Japan’s FII inflow into India
The net asset of the Japanese `India portfolio investment funds’
reached $4.7 billion in November 2005.
（Ⅲ） Towards Further Expansion of 
Japan-India Relations
・Shortage of IT Professionals Getting  
Intensified in Japan
・Comparing India and China as a Destination 
for Outsourcing
・For the Promotion of Japan-India IT 
Collaboration
・Tasks to be Addressed
Shortage of IT Professionals Getting  
Intensified in Japan (1)
Background of shortage of IT engineers
・Low birth rates
・Retirement of baby boomers after 2007
Core IT professionals in acute shortages
・Project managers
・Embedded software engineers 
・Information security experts
・Engineers performing business process reengineering
・Chief Information Officer (CIO)
(Source) The Nippon Keidanren Report, June 2005.
Shortage of IT Professionals Getting  
Intensified in Japan (2)
Embedded software to be addressed
・ Embedded software is increasingly vital for 
consolidating Japan’s industrial competitiveness.
・ Shortage of embedded software engineers is estimated 
to be in the range of 75,000.
How to deal with shortages of IT professionals
・ Nurturing Japanese IT professionals




Comparing India and China as a 




・Large pool of IT engineers with proficiency in Japanese 
language




・Abundant experiences in catering for global markets
Comparing India and China as a 
Destination for Outsourcing (2)
























Comparing India and China as a 
Destination for Outsourcing (3)




























Comparing India and China as a 
Destination for Outsourcing (4)
Japan’s IT Outsourcing (US $ million)
2003-04       2004-05
China*                                1,380           1,560
India                                      385           500                            
Japanese share in destination for IT services exports
2003-04       2004-05
China*                                69.0%          60.0%             
India                                     3.0%           2.8%
*Calendar year for China.
(Source) CSIA, Annual Report of China Software Industry 2005; NASSCOM, The IT 




For the Promotion of Japan-India IT 
Collaboration (1)
Key Issues
・Misunderstanding and ambiguity or vagueness in 
communication would bring a disastrous failure to the 
project.
・Language and cultural understanding on both sides 
might be crucial for further promoting Japan-India IT 
collaboration.
・So-called “Bridge Software Engineers” might be key-
persons for the successful software development.
For the Promotion of Japan-India IT 
Collaboration (2)
How to nurture “Bridge Software Engineers”
・Indian students who have experiences of studying in 
Japan for a certain period might be most relevant 
candidates for bridging the cultural and business gap 
between the two countries.
・Significant numbers of Chinese students are employed 
by many Japanese companies after their graduation 
from Japanese universities.
・Importance of increased reception of Indian students at 
Japanese universities must be stressed.
For the Promotion of Japan-India IT 
Collaboration (3)
Students from foreign countries in Japan
Undergraduate  Graduate      Total
China                        47,654        17,262        62,916 
India                              108             256          364
Bangladesh                   129             799             928
Sri Lanka                      213             245             458 
Nepal                             124             238           362 
Total countries         69,480        31,282      100,762
(Source) Ministry of Education, Culture, Sports, Science and Technology (2005)
Tasks to be Addressed
Promoting Human Interaction
・Increasing the number of Indian students studying in 
Japan is vital for establishing a solid basis for bilateral 
business partnership.
・Training scheme of Indian young people acquiring good 
Japanese proficiency must be placed among the top 
agenda.
・Japanese universities are required to make more efforts 





５．インドにおける数学教育と研究  Mathematics Education & Research in India 












所にある国立の教育研究機関であるが、毎年約 100 万人の受験者があり、そのうち 3500 人が入学







































Mathematics is the basis of modern civilization,.
Indeed there is something for everybody to gain from 
the universal language of mathematics.
Today it is virtually impossible to do advanced level 
work in any branch of science or engineering or 
some areas of economics, Finance  and biology 
without the application of mathematics.
History of Mathematics in India
India has a very long tradition of excellence in 
mathematics. 
Vedic mathematics was an essential part of the 
education system in the ancient Indian Gurukul
system.
Aryabhatta, Bhaskara and Brahmagupta led the 
world of mathematics in ancient times.
Srinivasa Ramanujan rekindled India's glory in the 
early part of the 20th century. 
There are a few accounts of mathematics research 
in 20th century India. Notable among them are those 
by Varadarajan, Narasimhan and Seshadri all 
outstanding mathematicians.
Narasimhan has chronicled the work of Indian 
mathematicians in the first half of the Twentieth 
Century, who under very difficult circumstances kept 




Varadarajan and Seshadri have written brief 
accounts of mathematics in post- Independent 
India. 
P. C. Mahalnobis was the founder of the 
Indian Statistical Institute (ISI), Calcutta
Prof.C. Radhakrishna Rao played a crucial 
role in bringing up the ISI
Major Institutes carrying out Research 
in Mathematics 
Indian Institute of Technology
The Institute of Mathematical Sciences, 
Chennai
The Harish-Chandra Research Institute, 
Allahabad.
Tata Institute of Fundamental Research, 
Mumbai.
Indian Statistical Institute, Kolkotta.
IISc, Banglore.
IITs
There are 7 IITs
Delhi, Kanpur, Roorkee,Chennai, 
Mumbai,Kharagpur,and Gauhati
Funded by Ministry of Human Resource 
development
Has its  own large resources generated 
through consultancy and sponsored research 
projects
Admission to IITs is through a joint entance
Examination
Approximately 1 million students appear in the 
examination
3500  students are selected
IITs have colloboration with several countries 





All  IITs have Department of Mathematics
Department of Mathematics at IIT 
Delhi
Offers courses at undergraduate and postgraduate levels.
A five year integrated M.Tech. programme in Mathematics 
and Computing
A two year M.Sc. Programme in Mathematics
A two years interdisciplinary. M. Tech. programme in 
Computer Applications
Doctoral research in the area of mathematics and computer 
applications such as Operations Research, Number Theory, 
Algebra, computational Geometry,Theoretical computer 
science etc.
Department proposes to have a two years programme in 
Financial Mathematics.
Department of Mathematics offers courses in 
various areas of Mathematics
Pure Mathematics
Applied Mathematics
Statistics and Operations Research

























































Computer and Maths related Courses Government Agencies
Mathematical Sciences Office (MSO) 
– Created in the year 1994 as a separate unit in DST
– To promote R&D in all areas of mathematical sciences 
(Mathematics, Statistics, Operations Research and 
Theoretical Computer Science)
– To follow up recommendations of the National Committee 
on Mathematics Education, Research and Training (under 
the Chairmanship of Late Prof. P.K Bose), National 
Committee on Mathematical Sciences (under the 
Chairmanship of Late Prof. J.N Kapur) and the Central 
Planning Commission's Task Group on Mathematical 
Sciences (1996).
– To support R&D projects in specially identified thrust areas  
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The National Board for Higher Mathematics
(NBHM)
– Formed by the Department of Atomic Energy
– To foster the development of higher mathematics in the 
country
– To help in the establishment and development of 
mathematics centres
– To give financial assistance to research projects and to 
doctoral and post-doctoral scholars. 
Mathematics Olympiad
NBHM's major initiatives since 1986.
To spot mathematical talent among High 
School children.
India publishes more than twice the number of 
papers expected from the world average.
In ten subfields, including General topology, Algebra, 
Functional Analysis, Statistics, Operations Research, 
and complex variable.
Manyfrom India has resulted from inter-institutional 
collaboration and International Collaboration
Brief Note on the Indian Education 
system
At the 10th standard level, students in India take 
their first major public examination, in which they are 
tested on a wide variety of subjects (English, a 
second language, mathematics, physics, chemistry, 
biology, social science). 
After clearing this examination they do the “Plus-2”
course (11th and 12th standard), and it is here that 
they start to specialize.  They are required to take 





Recent Trends of Mathematics
Role of Mathematics in Computational Biology
Role of Mathematics in Financial Mathematics
Role of Mathematics in Computer Science
Role of Mathematics in Computational 
Biology
Statistical Analysis of microarray data and related 
technologies
Analysis of protein and nucleic acid sequences.
Study of protein-protein interactions and protein 
function prediction 
Combining different sources of biological data.
Clustering Gene Expression Data.
Gene Finding
Use of Statistics in Data Mining
Data becomes information when they become 
relevant to the decision problem
information becomes facts when the data can 
support it
facts become knowledge when they are used 
in the successful completion of the decision 
process




Statistical methods are used for extracting 
useful information from Data.
Decision tree methods are used for 
classification
Role of mathematics in Finance
Financial mathematics is the application of mathematical 
methods to the solution of problems in finance.
It draws on tools from applied mathematics, computer 
science, statistics, and economic theory.
Investment banks, commercial banks, hedge funds, 
insurance companies, corporate treasuries, and 
regulatory agencies apply the methods of financial 
mathematics to such problems as derivative securities 
valuation, portfolio structuring, risk management, and 
scenario simulation. 
Quantitative analysis has brought efficiency and rigor to 
financial markets 
Mathematical finance draws from the disciplines of 
probability theory, statistics, scientific computing and 
partial differential equations to provide models and 
derive relationships between fundamental variables 
such as asset prices, market movements and 
interest rates. 
Monte Carlo simulation and optimization are an 
important part of financial mathematics.
Effective Methods of teaching Mathematics 
for younger generation
“Much of the pursuit of mathematics is without any 
inkling to the real world”, says Basil Gordon of the 
University of California at Los Angeles
The younger generation views mathematics as a dry 
subject.
Mathematics is being taught without practical 
applications and hence students are not inclined to 
study mathematics with joy and interest.





Suggestion for innovative ways for teaching 
mathematics to school students
Creation of a Mathematics Lab
– Practical application of Pythagorus Theorem
– Physical significance of eigen values of matrix
– Application of differential equations in real life
– Application of integral calculus
– Area, Volume etc.
– Use of graphic calculator
– Application of probability distribution
Suggestion for innovative ways for teaching 
Mathematics to engineering students
Exposure to mathematical software such as 
Maple, Mathematica, by way of assignments 
related to practical problems.
Indian Mathematicians  and Statisticians 
would like to have strong collaboration with 
universities and advanced research 
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６．インドのバイオテクノロジー産業の概観 Biotech in India 
 




インドでは、IT の次のブームは BT（バイオテクノロジー）であると言われている。 
今のところ、製薬業と BT 産業とは別々に考えられている。製薬業界は、2004 年度にすでに、前
年比 6.4％増の 60 億 US$の売上げがあり、そのうち 37 億 US$が輸出分であり世界の 65 カ国に輸
出されている。米国 FDA 承認の製造施設は、米国以外では、現在、インドに最も多く存在している。









べき国となっている。この５分野の総計は、今後も年率 30％以上で伸び続け、2010 年頃には 50 
～70 億 US$まで成長すると期待されている。したがって、製薬産業と合わせれば 300 億 US$以上




























Æ India is quite well known for  IT 
Industry.
Æ Next Boom Industry is going to be 
Biotech…or…BT
IT  ÆÆ----Æ BT
Kitatec 3
Contents
BT  in India.
1. Present Industry.
2. Research Institutions.










 Annual Turnover: $ 6 Billion
 Growth 6.4% 
 Exports: $ 3.7 Billion - Over 65 
countries.
 Manufacturing Facilities: Largest number 
of U.S. FDA approved manufacturing 
facilities outside U.S.A. 
 Future Market Size: McKinsey Projection 
2010 - U.S.$ 25 Bn.  
Kitatec 6
Pharmaceutical Industry












Biotech Industry in India.
A Biotech Company in India is defined 
as :
 Processes which use specific living 
systems or enzymes




BT  Industry in 2004-05
Segment In USD
 BioPharma $ 811 Mn.
 BioServices $  96 Mn.
 BioAgri $  75 Mn.
 BioIndustrial $  72 Mn.
 BioInformatics   $  23 Mn.





























 BioInformatics   2.11%.
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BT  Industry in 2004-05










BT  Industry in 2004-05

















BT  Industry…Top 20 Companies
 Biocon















 Bharat Immunological & 
Biological Corpn.




BT  Industry in 2004-05
Exports vs. Domestic.
Overall Industry Exports were 42%
 BioPharma 41%.
 BioServices 92%. ( IT Driven )
 BioAgri 7%.
 BioIndustrial 16%.
 BioInformatics   72%.  ( IT Driven )
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BT  Industry in 2004-05





















































Well developed fermentation and purification skills 






















EPO, GCSF, SK, HGH, Enti-EGF & others
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BT  Industry Growth Expected.
Year 2004-05……..$ 1.07 Billion
 Growth over Previous Year was 36%
 Expected Growth Rate of 33-37% in next Years.
 By the Year 2010…BT Industry expected to 
reach $ 5 to $ 7 Billion.
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BT  Industry Growth Expected.
BioInformatics is identified as High 
Priority and High Growth.













…May Have Vertical Growth.
 With Improvements in IPR issues.
 Strategic Support from Governement on 
Policy issues.
 Setting-up of BioIT Parks
India could repeat its IT success story in 
BioIT too.
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The Biotech  Hub of India.
Æ Hyderabad.
Bangalore --- India  Silicon Valley.
Hyderabad- India Genome Valley.
Kitatec 23
2. BT Research Institutes.
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DEPARTMENT OF BIOTECHNOLOGY.
Ministry of Science & Technology.
A unique feature of the department has been the 
deep involvement of the scientific community of 
the country through a number of technical task 
forces, advisory committees and individual 
experts in identification, formulation, 
implementation and monitoring of various 






 The department has promoted and accelerated the pace of 
development of biotechnology in the country. 
 Through several R&D projects, demonstrations and creation of 
infrastructural facilities a clear visible impact of this field has 
been seen. 
 Significant achievements in the growth and application of 
biotechnology in the broad areas of agriculture, health care, 
animal sciences, environment, and industry. 
 A strong base of indigenous capabilities has been created.
 The field of biotechnology both for new innovations and 
applications would form a major research and commercial 
endeavor for socio-economic development in the next 
millennium. 
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BT Research Institutes in India.
Premier BT Research Organization in India :
Council of Scientific & Industrial Research 
( CSIR ).
It has a network of :
 38 Laboratories and 
 39 Regional Centers. 
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BT Research Institutes in India.
Some Premier CSIR Institutes are :
 Institute of Genomics & Integrative Biology (IGIB), 
Delhi.
 Center for Cellular & Molecular Biology (CCMB), 
Hyderabad.
 Central Drug Research Institute (CDRI), Lucknow.
 Central Food Technological Research Institute (CFTRI), 
Mysore.
 Indian Institute of Chemical Biology (IICB), Kolkata.
 Institute of Microbial Technology (IMT),Chandigarh.
 National Botanical Research Institute (NBRI), Lucknow.
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BT Research Institutes in India.
Some Autonomous Research Institutes are :
 International Center for Genetic Engineering 
& Biotechnology (ICGEB), New Delhi.
 Indian Institute of Science (IISC), Bangalore.
 The Energy & Resource Institute (TERI), New 
Delhi.
 International Crops Research Institute for the 





Indian  BiO Ikons….
 Dr MK Bhan, Secretary, Department of Biotechnology.
 Kiran Mazumdar-Shaw, CMD, Biocon.
 Dr Cyrus S Poonawalla, Chairman,
Serum Institute of India.
 Sudhir Pai J, managing director and CEO, Lotus Labs.
 Dr. Krishna Ella, CEO, Bharat Biotech International.
 KV Subramanian, CEO, Reliance Clinical Research 
Services.




Biotech Education in India.
India has excelled in Knowledge-Based 
Industries.
Biotech is also a Knowledge-Intensive Field.
Biotech Education enjoys a well-planned 
Education Policy and Implementation.
A combination of Government promoted 
Efforts and Private Sector Institutes is a 
Strategic Plan.
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BT Education in India.
Reputed University / Institutes.
 Jawaharlal Nehru University, New Delhi.
 School of Life Sciences, Univ of Hyd, 
Hyderabad.
 Institute of Chemical Technology, Food 
Engineering & Tech, Mumbai.
 IIT, Delhi.
 Anna University, Chennai.
 University of Pune, Pune.





BT Education in India.
Reputed Universities in Private Sector.
 Amity Institute of Biotech, Noida.
 Jaypee Institute of Biotech, Noida.
 The Oxford College of Science, 
Bangalore.
 T.John College, Bangalore.
Kitatec 34
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Jaypee Institute of Biotech.
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BT Education in India.
BiOZEEN.  
 Based in Bangalore.
 Bridging Gap between Industry & 
Academia.
 Started by people from Industry.
 Founder Director : Dr. AP Kariath.
 BiOZEEN will create Professionals useful 







India s Biggest Biotech Show.
Bio 2006
June 7th – 9th, 2006
in Bangalore.
Contact : www.mmactiv.in
 125 Exhibitors & 20,000 Visitors from 
15 Countries.
 400 Conference Delegates. 
 60 International Speakers.
Kitatec 39
BT Industry in India.
For Approaching India Business.
Where to Start : 
 JETRO.
 Industry Associations : CII , FICCI.
 Association of Biotech Led Enterprises 
(ABLE).
 BioSpectrum.
 Management Consulting Companies, 
Bridging Japan-India Business.
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 CII is a non-government, not-for-profit, industry led and industry 
managed organisation, playing a proactive role in India’s 
development process. Founded over 110 years ago, it is India’s 
premier business association, with a direct membership of over 5800 
organisations from the private as well as public sectors, including 
SMEs and MNCs and indirect membership of over 95,000 companies 
from around 325 national and regional sectoral associations. 
 With 55 offices in India, 8 overseas in Australia, Austria, China, 
France, Japan, Singapore, UK, USA and institutional partnerships
with 240 counterpart organisations in 101 countries, CII serves as a 








 Accelerating the pace of Biotechnology in India by 
enabling strategic alliances between researchers, the 
government and the global Biotech industry 
 Forging stronger links between academia and 
Industry 
 Encouraging global investment in India's rapidly 
expanding Biotechnology sector, facilitating 
proactive collaborations and partnerships 
 Presenting and disseminating state-of-the-art 
information regarding the industry to policymakers, 
investors, academicians and the media.
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BiO Talk….
India among top 10 growers of Biotech crops :
 USA         Soybean, Maize, Cotton.
 Argentina   Soybean, Maize, Cotton.
 Brazil        Soybean.
 Canada     Soybean, Maize, Canola.
 China        Cotton. 
 Paraguay   Soybean.
 India          Cotton.
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Japan-India Biotech Business
Some Indian Companies 
showing 




Lupin is a fully integrated pharmaceutical company from India with a transnational 
presence. It has offices globally including the US, Europe, CIS and Japan. It is the sixth 






 Among the top 6 pharmaceutical 
companies in India
 Leading global player in anti-TB & 
Cephalosporins
 Strong position in prils and emerging 
global player in statins
 Strong R&D Focus
 30+ ANDAs, 10 MAA & 6 TGA 
Dossiers filed till date
 30+ DMF’s, 80+ EDMF’s, 5+ COS 
filed till date
 Four NCE molecules in various 
stages of clinical trials
 R&D spend in FY2005–US$18 mn, 
9mon2006–US$15.4mn
 Secured over 60 Patents
 Globally accredited manufacturing 
facilities
 Focused on US, EU, India, Japan, 
Australia, China and CIS
 Share in Revenues from America & 
Europe increased from 10% in 
FY2001 to 24% in FY2005
 Employs 4,750 people
 Home to 315 scientists
Kitatec 46
GVK BiO
We offer Contract Research Services that help global pharmaceutical 





• Process R&D and Custom Synthesis
• Clinical Trials and Data Management
• BA/BE Studies









Process R&D / Scale Up / Contract Manufacturing
• Primary 
Screening




Phase I, II & III
• Data Management


















Drug Sales & 
Marketing
Drug Discovery Preclinical Clinical
I, II, III, IV
Consumer
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 Young company with the stability of a conglomerate
 Strong Confidentiality Standards
• US standard IPR protection
• Repeat business from global clients
• NDA with all Employees
 Strong Project Management
• Proven Track Record with References
• Guaranteed timelines
 Quality Focus
• ISO certified company
• GLP-oriented, SOP-driven culture









７．論文分析に見るインドの科学技術  Bibliometric Analysis on India 
 






















6) 急速に発展しつつある研究領域調査 ― 論文データベース分析から見る研究領域の動向 
―、科学技術動向、2005 年 10 月号 
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Bibliometric analysis on India
March 30, 2006
National Institute of Science and technology Policy (NISTEP)
Bibliometric analysis on India
( on the research in India )
1. To find know change in numbers of scientific papers 
＊ Potential of basic science in India
＊ Changing Fields 
＊ Comparison among some countries
2. To clarify the presence of the India
in rapidly-developing research areas
＊ Rapidly-developing research fields
by co-citation relationship
＊ Existence of India 
in rapidly-developing research areas
＊ Example of India - Japan co-research 
Data base : 
SCI (Science Citation Index) CD-ROM, 1982-2003 
Thomson Scientific （Thomson Corporation K.K.）
Physics Material science chemistry Computer science& mathematics
Engineering Environment/ecology & geosciences Clinical medicine
Fundamental
biology
*Fundamental biology is included in agriculture science, biology& biochemistry, immunology, microbiology, 
molecular biology & genetics, neuroscience& behavior, pharmacology & toxicology, plant & animal sciences. 
22 fields by Thomson Scientific
1. To find know change in numbers of scientific papers
Trends in the share of total papers (ALL)
Compiled by NISTEP based on “Science Citation Index, CD-ROM edition” published by Thomson Scientific 
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Trends in the share of total papers
- Pharmacology & Toxicology  -
Compiled by NISTEP based on “Science Citation Index, CD-ROM edition” published by Thomson Scientific 





















































































TOP10% paper indicates that citing number of the paper are included top 10% in each area.
Trends in the share of TOP10% papers (ALL)
Compiled by NISTEP based on “Science Citation Index, CD-ROM edition” published by Thomson Scientific 
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Trends in the share of TOP10% papers
- Mathematics -
Compiled by NISTEP based on “Science Citation Index, CD-ROM edition” published by Thomson Scientific 
TOP10% paper indicates that citing number of the paper are included top 10% in each area.
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Trends in the share of TOP10% papers
- Physics -
Compiled by NISTEP based on “Science Citation Index, CD-ROM edition” published by Thomson Scientific 
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Trends in the share of TOP10% papers
- Engineering -











































PEOPLES-R-CHINA SOUTH-KOREA RUSSIA INDIA
TAIWAN BRAZIL JAPAN
Japan
TOP10% paper indicates that citing number of the paper are included top 10% in each area.




















































































































































































(Note 1) Relative comparative advantage indices are shown for 1983-1987 (blue line), for 1991-1995 (orange line), and for 1999-2003 (red line). 
(Note 2)   In this graph, 17 research fields are consolidated into eight. Basic biology includes agriculture, biology & biochemistry, immunology, microbiology, molecular biology & genetics, 
neurosciences & behavioral sciences, pharmacology & toxicology, and plant & animal sciences.
Source: Compiled by NISTEP based on the “Science Citation Index, CD-ROM edition” published by Thomson Scientific
































































































































































Changes in the national output of scientific papers by field
(Note 1)The growth in the output of scientific papers is shown for 1991-1995 (orange line) and 1999-2003 (red line), assuming the 1983-1987 (blue line) level to be 1. 
（Note 2）In this graph, 17 research fields are consolidated into eight. Basic biology includes agriculture, biology & biochemistry, immunology, microbiology, molecular biology & genetics, 
neurosciences & behavioral sciences, pharmacology & toxicology, and plant & animal sciences.
Source: Compiled by NISTEP based on the “Science Citation Index, CD-ROM edition” published by Thomson Scientific
1983-1987 1991-1995 1999-2003
World ide Japan India
2. To clarify the existence of India 
in rapidly-developing research areas
Database
¾ Research Front database 
in Essential Science Indicators 
(Thomson Scientific)








Research Front database in 
Essential Science Indicators (ESI)
provided by Thomson Scientific
Our new approach






Group of papers having 







































Hardware development for mass 
spectrometry, Software development 
for data and information processing
Proteome analysis
Function analysis on 
genes and proteinsDynamic analysis of proteins by 2D 
electrophoresis and protein-array
Example of rapidly-developing areas（RAs）
Proteomics








































































































































































































The data are compiled by NISTEP based on  Essential Science Indicators which is provided by Thomson Scientific Corp. 
India
Japan
Distribution of fields in RAs of India
India (198) All core papers (21411)
Chemistry Material Sciences Physics
Computer Sciences & Mathematics Engineering Environment/Ecology
Clinical Medicine Basic Lifesciences
(*) In this analysis, we considered core papers in which at least one author from the Indian 
organization are included among the authors.
*
The data are compiled by NISTEP based on  Essential Science Indicators which is provided by Thomson Scientific Corp. 








Construction of Research 
front (RFs)
Grouping of highly cited 




• About 20,000 highly cited 
papers are included in 
whole fronts









growth of citations 
(984 Hot RFs).
• List of papers
• Map of RAs
Selection of rapidly-
developing RAs
Select RAs including 











Massive database analysis   +    
Expertise of cutting edge RAs
84
Rapidly-developing research areas 
in which India shows large presence
Results presented here are sorted by the order of share of citing paper.
The data are compiled by NISTEP based on  Essential Science Indicators and Science Citation Index which are provided by Thomson Scientific Corp. 







Supersymmetry and CP violation Physics 10 6 154 2988
Neutrino study Physics 3 6 135 2600
Organic-Metal hybrid meso-porous material Chemistry 15 5 103 3333
Cosmic microwave background radiation and super string 
theory Physics 8 5 71 633
Noncommutative geometry and quantum field theory Physics 3 5 77 1502
Quantum chromodynamics Physics 9 5 181 3214
Relativistic astronomy  and gravity wave Physics 24 4 29 388
Cosmic microwave background fluctuation and inflationary 
cosmology Physics 5 4 542 9091
Novel layer silicate nano-composite Multi/Inter 5 4 43 1194
Bi-based high-temperature superconductors Physics 2 4 85 3470
RFs Core papers Citing papers Share in core papers (%) Share in citing papers (%)
India 10 6
Japan 18 1220 154 2988
1377 (CRYOGENIC DARK MATTER SEARCH)
1380 (MINIMAL SUPERSYMMETRIC STANDARD MODEL)
1428 (X-S GAMMA DECAYS)
1451 (RADIATIVE DECAYS B -&GT)
1500 (PI PI DECAYS)
1503 (DIRECT CP VIOLATION)
1521 (LIGHTEST CP-EVEN HIGGS BOSON)
1541 (CHARMLESS HADRONIC TWO-BODY DECAYS)
2637 (RADIATIVE RARE B DECAYS)
2736 (CHARMLESS B -&GT)
3549 (POSITIVE MUON ANOMALOUS MAGNETIC MOMENT)
3552 (CP VIOLATION PARAMETER SIN2 PHI(1))
3562 (STANDARD MODEL HIGGS BOSON)
3635 (NEUTRAL B MESON SYSTEM)
4156 (NEUTRAL B DECAYS)
4157 (BELLE DETECTOR)
4424 (DIRECT CP VIOLATION PARAMETER RE(EPSILON '/EPSILON))
5211 (SUPERSYMMETRIC DARK MATTER)
5850 (MUON MAGNETIC MOMENT USING REVISED RESULTS)
6039 (PHI K-S CP ASYMMETRIES)
CP violation in B meson
CP violation in K meson
Exploration of Higgs particle
Dark matter
Anomaly of magnetic moment in muon
Supersymmetry theory
Supersymmetry and CP violation Summary
＊ The position of India in basic science has not so largely 
changed.
＊ In Pharmacology & Toxicology, the share of India in the world 
has clearly increased for past 10 years. 
＊ There has been changed in quality in Maths, Physics and 
Engineering.
＊ In the rapidly-developing areas, India shows the presence in 
Basic Physics. There are some India- Japan collaborative research. 
17 18
19 20
Supersymmetry and CP violation
1377 (CRYOGENIC DARK MATTER SEARCH)
1380 (MINIMAL SUPERSYMMETRIC STANDARD MODEL)
1428 (X-S GAMMA DECAYS)
1451 (RADIATIVE DECAYS B -&GT)
1500 (PI PI DECAYS)
1503 (DIRECT CP VIOLATION)
1521 (LIGHTEST CP-EVEN HIGGS BOSON)
1541 (CHARMLESS HADRONIC TWO-BODY DECAYS)
2637 (RADIATIVE RARE B DECAYS)
2736 (CHARMLESS B -&GT)
3549 (POSITIVE MUON ANOMALOUS MAGNETIC MOMENT)
3552 (CP VIOLATION PARAMETER SIN2 PHI(1))
3562 (STANDARD MODEL HIGGS BOSON)
3635 (NEUTRAL B MESON SYSTEM)
4156 (NEUTRAL B DECAYS)
4157 (BELLE DETECTOR)
4424 (DIRECT CP VIOLATION PARAMETER RE(EPSILON '/EPSILON))
5211 (SUPERSYMMETRIC DARK MATTER)
5850 (MUON MAGNETIC MOMENT USING REVISED RESULTS)
6039 (PHI K-S CP ASYMMETRIES)
Co-authorship of     
Japan - India
85
８．21 世紀の竹 : インドにおける開発とイノベーション 
Bamboo for the 21st century: Development and Innovation in India 
 






































Bamboo for the 21st century: 
Development and innovation in India
Seminar on Science & Technology
National Institute of Science and Technology, Tokyo




Bamboo: a woody grass
• Grows widely & abundantly available
• Strong and versatile material, easy to use & work with 
• A part of India’s cultural, social & economic traditions 
30 March 2006
Bamboo: Fast growing, highly renewable
• Every bamboo culm reaches its full physical dimensions in a 
period of only 80 – 110 days
• It will reach its peak strength and maturity in 3-4 years
• Unlike timber, bamboo is harvested every year
Bambusa nutans Bambusa polymorpha Dendrocalamus asperBamboo plant system: structure
30 March 2006
130 species, 130 million tonnes of 
growing stock of bamboo
• The world’s second 
largest resource of 
bamboo, in diversity and 
quantity
• Almost entirely 
sympodial, clump 
forming
• The major industrial use 






New products, new applications: 
transforming an age-old material
• Building on traditional usage and knowledge
• Forging linkages between organised & unorganised sectors
• Adding value, creating jobs & income
30 March 2006
Fullest utilisation of bamboo
• All parts of the bamboo plant are used
• All process waste utilised
30 March 2006
Composites & Wood Substitutes
• Mat boards, ply substitutes
• Shuttering
• Roofing material
• Bamboo – glass fibre composites
• Flooring 
• Furniture sections




Composites & Wood Substitutes
• Bamboo sliver and mat based
• Light-weight and strong
• Fire retardant





Bamboo processing units are at different 
scales and levels of activity
• Tiny units equipped primary processing machinery & tools (<1,000
tonnes of bamboo/ year)
• Small scale units for bamboo intermediates (<5,000 tonnes of 
bamboo/ year)




• Industrial scale processing/ packaging technologies 
• Cluster/ community level technologies 
• Package of practices for cultivation for shoot
30 March 2006
Gasification of bamboo
• For electricity & thermal applications; 
stabilised unto 1 Mw
• From renewable source, for off-grid, remote 
area, captive, community electrification
• Substitutes fossil fuel
• Quality, species, maturity of bamboo not an 
issue
• Low quality bamboo, lops, tops and 
branches can all be used
30 March 2006
Gasification of bamboo
• 15% charcoal as by-product for rural 
fuel & heating needs, or for sale to 
industrial units
• Feedstock for manufacture of high 
value activated carbon
• 450 tonnes of bamboo needed 
annually for 50 Kw unit







• Charcoal, high calorific value







Kiln based charcoal production
• Inexpensive construction from bricks & mud
• High quality bamboo charcoal
• Efficient, non-hazardous & reliable production
• Operated in batteries of 5-6 kilns at the village level
• Provides fuel for rural needs, and for industry
30 March 2006
Development of machinery, equipment and 
process technologies






Bamboo has been used for thousands of 
years to make structures
• Bamboo culms provide the key structural 
elements – verticals, truss & frame
• Bamboo in split form  is used for cladding 
and flooring
• Woven bamboo mats make easy to use 
panels





Bamboo based engineered material
• Predictable behaviour under stress
• Component strength & durability
• Low construction time
• Functional & aesthetic
• Varied design options
• Replicable & adaptable
• Energy savings in production & in usage
• Eco friendly, from renewable resource
30 March 2006
Structurals: Rural housing
• Whole bamboo + bamboo composite material
• Low cost, durable and efficient 
• Bamboo treated prior to use
30 March 2006
Structurals: pre-fabricated
• Composite material - roofing, cladding, flooring, doors & 
windows
• Modular, light weight, easy to assemble, sound & thermal 
insulation, life cycle of 15 years 
• Short erection time
• Tested for adverse climate and high altitude locations
30 March 2006
Post-earthquake: Jammu & Kashmir
• Continuing after-shocks & frequent secondary landslides
• 95% of structures, 75% of dwelling units damaged
• Road & communication network severely affected
• Population suffering from various degrees of trauma
• Bad weather, inaccessible locations, steep terrain





Post-earthquake: Jammu & Kashmir
Debris occupied most of the flat area; little 
space for construction
30 March 2006
Post-earthquake: Jammu & Kashmir
• Debris clearance difficult; no dozers or 
mechanised equipment could be used




• 100% bamboo composite structures
• Built to withstand strong wind speeds 




• Speed of erection 
• Bamboo roofing, flooring & 
cladding provide natural 
insulation 
• Shelters are easily removable and 
can be relocated
• Easy to transport by road, air and 
man pack






• Bamboo harvested every year; culm
production annually of 27-30 tonnes 
per hectare
• Shoot production of 7-9 tonnes per 
hectare
• 10 tonnes of leaf litter per year, 




• Buffer zones 




• Thorny bamboo (Bambusa 
bambos)
• Tight spacing (3.5 – 4 metres), 
triangulated formation
• Multiple rows (3 at least), 750 
plants/ km
• Cost-effective, easy to maintain
30 March 2006
Soil stabilisation: shallow spreader, strong 
holding and binding capacity
• There is as much of bio-
mass below the ground as 
above the ground
• Bamboo, unlike timber is a 
shallow spreader. 90% of its 
root and rhizome structures 
lie within 70 cm of the soil 
surface
• A bamboo clump, with its 
mass of roaming rhizomes 






The challenge of flowering
Melaconna baccifera (Muli) has 
commenced flowering. 26 million 
tonnes – a fifth of the country’s 





Sporadic flowering: Dendrocalamus hamiltonii Inflorescence: Bambusa tulda Seed: Melaconna baccifera
30 March 2006
Propagating bamboo – the plant material 
issue
• Seed is the natural way of 
propagating bamboo
• Seed is rarely available; some 
species do not flower at all
• Vegetative propagation is the 
traditional way of propagating 
bamboo through rhizome offsets.
• New techniques of vegetative 




• Tissue culture protocols developed, available for 7 
commercially significant species
• Capability to supply large quantities from elite germplasm
30 March 2006
Tissue culture






Preservation, treatment and moisture 
regime control of bamboo
• Bamboo is a natural material
• Treatment enhances durability and provides protection from 
pest and borer attack
• Traditional treatment processes include leaching and smoking
• Industrial treatment processes have been developed that can 









Radial splitter Prosthetic aids
30 March 2006
The bamboo sector: Technology leads 
the way
• New products, new ways of 
using bamboo
• Machinery, equipment and 
process technologies
• Usage of bamboo as an 
industrial material growing at 
30% annually








National Mission on Bamboo Applications,
TIFAC, Department of Science & Technology
Vishwakarma Bhawan
Shaheed Jeet Singh Marg











開発に対する関心は高まる傾向にある。（ｂｙ Dr. Shanker） 
 
（２）海外で活躍するインド人科学者はどの程度か。 
1950 年代からエンジニアを海外に送り出してきたが、現在 1 万人/年程度の研究者あるいは
技術者が海外へ行っている。100 万人程度に達していると思われるが、その半数は ICT 人材が
占めている。（ｂｙ Dr. Shanker） 
 
（３）「India Vision 2020」作成の狙いはなにか。 
インドの将来ニーズを満たすための科学技術インフラを整備することである。統計を統合する
ことにより、重複した研究を避ける狙いもある。（ｂｙ Dr. Shanker） 
 
（４）インドの人口増加に対応する科学技術政策はあるか。 
人口の伸び率は 70 年代までの 2.5％程度から、現在 1.7％までに下がっている。人口動態学











きな進歩が得られると思われる。（by Prof. Chandra） 
英語の問題だけではなく、ＯＤＡによる留学生支援がインドには適用されていない、などとい
















付録１．講演者略歴  Speakers 
 
Mr. Anup Kumar Thakur 
 
Minister (Economic & Commercial) 
Embassy of India 
2-2-11, Kudan Minami, Chiyoda-Ku, Tokyo 




・ BA (Honours) from St. Stephen’s College, Delhi University, India 
・ MA Economics from Delhi School of Economics, Delhi University, India 
・ MBA from University of Leeds, UK 
 
Work Experience 
・ Joined the Indian Administrative Service in 1979 
・ Presently posted as Minister (Economic & Commercial) in the Embassy of India, Tokyo. 
 
Previous Assignments 
・ Joint Secretary, Ministry of Commerce & Industry, Government of India (2001-04) 
・ Fellow, Asia Center, Harvard University (2001) 
・ Finance Secretary, Government of Assam (2000-01) 
・ Divisional Commissioner, Government of Assam (1999-00) 
・ Director, Ministry of Steel, Government of India (1995-99) 
・ Director, Department of Personnel & Training, Government of India (1994-95) 
・ Secretary to the Government, Power Department, Government of Assam (1990-94) 
・ Secretary to the Government, Industries Department, Government of Assam (1991-93) 
・ Additional Conference Secretary (Annual General Meeting, Asian Development Bank), 
Department of Economic Affairs, Government of India (1990) 
・ Election Supervisor, United Nations Transition Assistance Group, Namibia (1989) 
・ Private Secretary to Union Minister, Ministry of Planning & Programme Implementation, 
Government of India (1988-89) 
・ Private Secretary to Union Minister, Ministry of Personnel, Government of India (1986-88) 
・ Joint Secretary to Government of Assam, Personnel Department ( 1984-86) 
・ Deputy Secretary to Government of Assam, Department of Health and Family Welfare (1984) 




Dr. Virendra Shanker 
 
 
Dr. Virendra Shanker received his M.Sc. and Ph.D. degrees in Physics from Delhi University, India 
in 1973 and 1978 respectively.  
 
Since 1973, he has been with Luminescent Materials & Devices Group at the National Physical 
Laboratory (NPL) New Delhi, working as a Senior Scientist. During 1983 to 1985, as  Monobusho 
Fellow at Department of Electronics and Electrical Engineering, Faculty of Engineering, Tottori 
University, Japan, he worked on thin-film-electroluminescent (TFEL) devices of alkaline earth 
sulfides. Later again in 1996, he visited Tottori University, Japan as a visiting Professor under 
Raman Fellowship Program of Council of Scientific and Industrial Research (CSIR), India, to work 
on TFEL devices. His research interests are the synthesis of sulfides, aluminates and rare earth 
oxysulfide group of phosphors, Nano Luminescent materials, luminescence spectroscopy and TFEL 
devices. 
 
He has about 40 scientific research publications in National and International referred Journals and 
10 patents to his credit. He has also contributed two chapters in Handbook of Electroluminescence 
Materials under series on Optics and Optoelectronics published by Institute of Physics (USA), 2004. 
He has also been guiding Ph.D. students. 
 





Dr. Gairola Bhartendu Kumar 
 
 
Deputy Director General 
National Informatics Centre 
Department of Information Technology 
Ministry of Communications & Information Technology, Government of India 
  
Educational Qualifications: 
1.  Ph.D in Computer Science IIT, Kanpur, India 1976 
2.  M.Tech in Computer Science IIT, Kanpur, India 1973 
3.  B.Tech in Chemical Engineering IIT, Kanpur, India 1971 
 
Experience: 
Worked in INRIA, France in 1977, in the area of ‘Network protocol design and implementation’. 
Underwent Training in the Design of ‘Agriculture Information systems’ at PURDUE, University 
USA in 1984. 
Worked as System Designer, Project Coordinator and Project Director in various projects in NIC. 
Responsible for conceiving, designing and implementing various large IT based projects for 
Government of India, with large citizen interfaces. 
Implemented in NIC, Computer Integrated Manufacture (CIM) and Utility Mapping Projects with 
external (bilateral) funding. 
Worked as IT Consultant to various Institutions in the Government sector and outside India. 
Responsible for Cyber Security of the NICNET, the Government of India network, and work as an 
active member of various National Cyber Security initiatives 
Responsible for setting up Certifying Authority (Digital Signatures) in the government of India. 
Responsible for setting up of Operating System standard for Smart Cards for Indian Driving 
License and Registration of vehicles. 
Actively Participate in various committees setup by the government of India for promotion of 
E-governance. 
Involved in Strategy planning for large-scale induction of IT in various sectors of economy, and its 
implementation. 
Responsible for Management of NICNET- the Government E-Governance Data Network 
Working on ‘Free and Open Source FOSS’ initiative in India 
 
Highlights of major contributions: 
i. The contribution of the undersigned in the field of Information Technology started with 
research in basic Computer Science , progressed to its application for practical use and 
currently includes understanding of social and psychological factors which are crucial to the 
induction of Information Technology in society. 
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ii. Have been involved for more than twenty five years, in propagating IT culture among the top 
level decision makers, both political and executive, of this country. This has helped a great 
deal in building up an environment conducive to improved decision making through the use 
of IT in government. 
iii. Conceptualization, building and induction of on-line information systems in various fields 
like passport, immigration, vehicle management, National Identification System etc. have 
been a significant contribution. This has led to improvement in public services. 
iv. Realizing the virtual stronghold of the developed countries on the specialized core software 
technologies like CAD, CAM /CIM & GIS the undersigned worked towards building 
self-sufficiency in these technologies. A judicious mix of import of technology and local 
efforts in further development and absorption would lead to self-sufficiency and provide us 
with a competitive edge in the global market. 
v. The undersigned has also contributed towards and assisted in building indigenous and cost 
effective Information Technology infrastructure in the country and thus in building a base for 
India to move into the 21st century. 
vi. I have been actively participating in the E-Governance initiatives in India. Particularly with a 
view to speed up the diffusion of Information Technology in building efficient Citizen 
services.  
vii. I have been deeply involved in creation of effective Cyber Security environment in the 
country, both with a view to give technical and legal frame work and also to build secure 
Cyber infrastructure for effective propagation of E- Governance.  
viii. New Initiatives for development of National System for Indian Citizens. 
 
List of Research publications/Technical reports: 
i. ‘Design of an Operating System’. M.Tech Thesis IIT, Kanpur in 1973 
B.K. Gairola, Prof. C.R. Muthukrishnan, Prof. H.N. Mahabala 
ii. ‘Implementation of Relational Data Base – An integrated approach’ 
Technical Report IIT, Kanpur in 1976, B.K. Gairola, Prof. V. Rajaraman 
iii. ‘A Destributed Index Sequential Access Method’, B.K. Gairola, V. Rajaraman, 
IPL, Vol.5, No.1, May 1976 
iv. ‘A proposal of new system architecture for implementing relational data base’ 
Technical Report IIT, Kanpur in 1977, B.K. Gairola, V. Rajaraman 
v. ‘Demand Estimation of Data Network in India’ IPAG Report in 1977 
 
Technical Report 
i. Functional Specifications of the ‘Passenger Reservation System for Indian Railways, 
1980-81. 
ii Feasibility report on NORAD funded project on “Technology Transfer in the area of 
Computer Integrated Manufacture”, 
iii. Feasibility report on ‘Freight Operations Information System (FOIS) – A distributed 
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approach’ for Indian Railways 1990-1994. 
iv. Feasibility study on ‘Technology Transfer in the area of Utility Mapping’ Sponsored by 
NORAD, Government of Norway. 
v. Feasibility study of the Computerization of Passport Offices in India. 
vi. Feasibility Report on the Computerized Immigration Control system at the airports. 
vii. Feasibility for the Vehicle Control System for Delhi government 
viii. Feasibility report on ‘Technological Information needs and Data bank Services’ submitted to 
Technology Transfer Centre CSIR Government of Ghana, UNDP sponsored project report. 
 
International Conferences: 
i. Represented India and presented a paper in the UNESCO Conference held in New Delhi, 
December 1977. 
ii. Represented India as a member in Inter governmental Informatics Program (IIP) of UNESCO 
for 2 years. Elected Chairman of the Asian Group. 
iii. Member of Technical Advisory Group on Machine Readable Passports/Visa, set up by ICAO 
Montreal, Canada, for more than five years. 
iv. Participated in Workshop organized by Norwegian Government (NORAD) on ‘Exchange of 
IT experience between Norway and India’, 1995. 
v. Paper presented in Symposium on Science & Technology in Rajiv Gandhi’s India.  A 
Golden Jubilee Retrospective, November 1994. 
vi. Participated in the Capacity Building Workshop on “ICT Strategies for Developing Asia” 
from 13/5/002 – 06/06/2002, ADBI Sponsored, held at Kota Kina Balu Malaysia. 
vii. Conducted a series of seminars at Hanoi, Colombo and Delhi organized by UNDP’s 
Asia-Pacific Development Information Programme (APDIP), Global Knowledge Partnership 
(GKP) and Swiss Agencies for Development and cooperation on Information & 
Communication Technology for Development (ICT4D) role of Parliamentarian as Principal 
Source Persons during 2003-2004. 
 
Directorships held in other Companies :  
(a) Past: (i) Chairman Executive Council, RCC Chandigarh 
    (ii) Chairman Executive Council, RCC Calcutta 
(b) Present:  (iii) Member Board of Directors, NICSI 
 
Membership: 
Fellow of the Indian National Academy of Sciences, India 
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Prof. Makoto Kojima   小島 眞 
 


















『インド経済がアジアを変える』（PHP 研究所、1995 年） 
『インドのソフトウェア産業』（東洋経済新報社、2004 年） 
(Selected articles in English)  
“Industrialisation, Income Distribution and Labour Migration: the Case of India”, in Sukhamoy 
Chakravarty (ed.) The Balance between Industry and Agriculture in Economic Development, 
vol.3 (London: Macmillan Press,1989). 
“Steel Industry in India: A Case Study of Comparative Advantage”, in S.R. Mohnot (ed.) 
Privatisation: Options and Challenges (New Delhi: Centre for Industrial and Economic 
Research, 1992). 
“Power Sector Reform in India and the Japanese Experience”, in K.V. Kesavan (ed.) Economic 
Liberalization in India: Japanese & Indian Perspectives (New Delhi: Indian Council of Social 
Science Research, 2002). 
“Swinging Japan’s Offshoring Busines Towards India”, The Financial Express, April 29, 2005. 
“The Catch-up Game between India and China” (with Sakura kojima), Asian Management 




平成 16 年度財務省インド研究会座長 
日印政府間合同研究会（Japan-India Joint Study Group）委員 
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1.  Professor (current assignment) Head (Chairman), Department of Maths. I.I.T., Delhi 
2.  Visiting Professor, 1998-1999 Pennsylvania State University, USA 
3.  Visiting Professor, 1984-85  Graduate School of Business, University of Pittsburgh, 
U.S.A. 
4.  Visiting Assignment INRIA, PARIS 
5.  Research Officer World Bank, Washington, D.C., U.S.A. 
 
 
Number Ph.d. students supervised:  6 
 
Number of M.Tech projects guided  60 
under my supervision: 
 
Number of papers published:  40 
 
Additional achievements: 
Won the Gold medal for securing the first position in the University in her Graduate program 
 
Invited Talks Delivered: 
Delivered Invited talks at various universities like Pennsylvania State University, USA , 
University of Pittsburgh USA, University of Hawaii, University of Maryland, University of 









Harsh Obrai specializes in IT / Telecom / Biotech business fields. He has good professional 
knowledge of Japanese Business Culture and is engaged with many Projects related to enhancing 
Japan-India Business. He is available to support such Japanese Projects which will start Business in 
India.  
 
He is Director ( Strategy ) for India IT Club which is an association of all Indian IT Companies, and 
has been promoted by Indian Embassy in Japan. 
 
Harsh Obrai is a Senior Consultant for CTC (Itochu Techno-Science Corporation), a large System 
Integrator in Japanese IT Market.  
 
His Academics include Master’s Degree in Physics, M.Tech. IIT Delhi in semiconductors and 








National Institute of Science and Technology Policy (NISTEP) 
Ministry of Education, Culture, Sports, Science and Technology (MEXT) 
2-5-1, Marunouchi, Chiyoda-ku, Tokyo 100-0005, Japan 




1975 Diploma Degree University of Tokyo 
1977 M.S. Graduate School of University of Tokyo (Computer Science) 
 
Professional Experiences  
1977 Science and Technology Agency, Prime Minister’s Office 
 Administrative works to promote life science, nuclear development, 
 S&T information, and S&T planning 
1989  Senior Researcher, Second Policy-Oriented Research Group, 
 NISTEP 
1994  Director, Second Policy-Oriented Research Group, NISTEP 
1997 Director, Fourth Policy-Oriented Research Group, NISTEP 
2001-Now  Director, Science and Technology Foresight Center, NISTEP 
1998-2001  Member, International Advisory Board, APEC Technology 
 Foresight Center 
2001-2003 Planning Director for Resesarch and Analysis, Council for Science 
 and Technology Policy, Cabinet Office (CSTP) 
2001-Now  Visiting Professor, National Graduate Institute for Policy Studies 









Mr. Vinay Sheel Oberoi 
 
 
• Educated at the Doon School, Dehra Dun, St. Stephen’s College, Delhi and the Delhi School 
of Economics. 
• Taught economics at Delhi University, before joining the Indian Administrative Service in 
1979. 
• Served in different administrative capacities in Assam, in the field and at the Secretariat. 
• Served with Government of India, in the Department of Economic Affairs and in the Ministry 
of Defence. 
• Worked as Chief (Industry & Technology) UNDP India from 1997 – 2001.  
• Presently Mission Director, National Mission on Bamboo Applications, Department of 






付録２：セミナープログラム  Seminar Program 
「注目すべきインドの発展と科学技術との関係を探るセミナー」 
 
主催： 科学技術政策研究所     共催： 駐日インド大使館 






司会    奥和田久美 Kumi Okuwada （科学技術政策研究所 上席研究官） 
10:30-10:40 開会の辞  Opening Remarks 
國谷 実 Minoru Kuniya （科学技術政策研究所 所長） 
 
10:40-10:45 インドに関する基礎データ  Data on India 
奥和田久美 Kumi Okuwada （科学技術政策研究所 上席研究官） 
 
＜第Ⅰ部＞ Session I  (10:45-12:10) 
 
 インド経済の大きな変化  The Indian Economy: The Big Changes 
 Anup Kumar Thakur （駐日インド大使館 公使（経済・商務）） 
 
 インドの科学技術  Science & Technology in India 






＜第Ⅱ部＞ Session II  (13:30-15:00) 
 
 インドの ICTにおける教育・研究開発・その利用  ICT Education, R&D and Use in India 
  Gairola Bhartendu Kumar （インド情報通信省国立情報学センター 副所長） 
 
インド高度人材の活用と日印関係の拡大 
Tapping India’s Professional Human Resources for the Expansion of Japan-India Relations 
 小島 眞 Makoto Kojima （拓殖大学大学院 国際協力学研究科教授） 
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 インドにおける数学教育と研究  Mathematics Education & Research in India 






＜第Ⅲ部＞ Session III  (15:20-17:10) 
 
 インドのバイオテクノロジー産業の概観  Biotech in India 
  Harsh Obrai （インドＩＴクラブ、キタテック社長） 
 
 論文分析に見るインドの科学技術  Bibliometric Analysis on India 
         桑原輝隆 Terutaka Kuwahara （科学技術政策研究所 総務研究官） 
 
 21 世紀の竹: インドにおける開発とイノベーション 
 Bamboo for the 21st Century: Development and Innovation in India 




17:10-17:20 閉会の辞 Closing Remarks 
國谷 実 Minoru Kuniya （科学技術政策研究所 所長） 
 
レセプション  Reception 
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付録３：オーガナイザー・事務局  Organizers and Secretariats 
 
セミナーオーガナイザー  Organizers 
        Virendra Shanker （駐日インド大使館参事官（科学技術）） 
Harsh Obrai （インドＩＴクラブ・キタテック社長） 
奥和田久美 Kumi Okuwada （科学技術政策研究所 上席研究官） 
 
事務局   Secretariats 
科学技術政策研究所 科学技術動向研究センター 
 NISTEP  Science and Technology Foresight Center 
奥和田久美  Kumi Okuwada  上席研究官 
横尾淑子   Yoshiko Yokoo  上席研究官 
香月理恵子  Rieko Kohtsuki  事務補助員 
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